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Diagram above shows components of a 
typical LUBRIVAL system—a manifolded 
group of four Progressive Dualine measur- 
ing valves at top, with lines discharging 
to eight bearings below. Other components 
indicated are variable delivery pump, high 
pressure dual filter, high-low pressure 
switch, reversing valve and oil supply 
lines. Return oil lines and reservoir indi- 
cated are to be supplied by equipment 
builder or user. 

On press shown at left may be seen a 
manifolded group of seven LUBRIVAL 
valves, with other system components in 
a cabinet below. Oil reservoir is located 
inside press base. 


@ The bearings of this 150-ton metal stamping press and others of KEYS TO ADEQUATE LUBRICATION— 
its type are now protected by LUBRIVAL. This new Farval system gmat ge recon en 
for circulating oil is being installed on many varied kinds of machine pumping station, you know a machine 

tools, presses, automated machines, and other equipment calling for is being properly lubricated. Farval manually 


operated and automatic systems protect 
millions of bearings. 


circulating oil lubrication. 
Employing the famous Dualine principle, LUBRIVAL delivers oil to 
manifolded measuring valves which feed it under pressure to the bear- 
ings. Lubricant is force-fed by positive piston displacement. Flow 
can be regulated over a range of 10 ounces to one gallon per minute. f i / . Vf] 
Valves have individual sight indicators and offer a degree of installa- . 6 a 

| 


tion and operational flexibility previously unknown in such devices. pre 
. . ‘ m if ass 
The Farval representative near you will give you all details. Or bial 

write for Bulletin 70. The Farval Corporation, 3267 East 80th 


Street, Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industrial Worm Gearing. 
In Canada: Peacock Brothers Limited. 
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Emulsifier Serves 
Many Lube Needs 


Through its ability to form unusual ther- 
mostable emulsions, a new water-in-oil 
emulsifier announced by Morningstar, Nicol, 
Inc., opens new horizons for the lubrication 
engineer and the lubrication chemist. The 
product, Emocithin, which already in wide 
use in Europe, is the development of W. A. 
Scholten’s Chemische Fabrieken, Foxhol, 
Netherlands, whose products are exclusive- 
ly distributed in the United States by Morn- 
ingstar. 


Whereas most emulsifiers are of the 
O/W type, the new product is exclusively 
for the preparation of W/O emulsions, 
where aqueous phases are finely dispersed 
in continuous oil or fat phases of vegetable, 
animal, or mineral: oils. In contrast to 
other emulsifiers of the W/O type, such as 
the mono- or diglycerides of fatty acids, 
which produce emulsions which are not 
thermostable, Emocithin produces W/O 
emulsions which will not separate at tem- 
peratures up to 200°F (per ASTM Steam 
Emulsion Test D 157-36). 


Engine and marine lubrication engineers 
will have a special interest in the product 
which allows the incorporation of water- 
soluble corrosion inhibitors in lubricating 
oils. 


Apart from the unique heat stability of 
the emulsifier, photomicrographs (see cov- 
er) show the superior fineness and uni- 
formity of water-in-oil emulsions maintained 
by 2% Emocithin and a like amount of a 
frequently employed monoglyceride of a 
higher fatty acid. 


Beyond the specific use possibilities noted 
above, this new and superior agent for 
forming stable water-in-oil emulsions should 
find further utility where: (1) incorpora- 
tion of well-dispersed water is desired to 
extend a fat or wax in either bulk or weight, 
or improve its physical characteristics, 
(2) it is desired to incorporate in the prod- 
uct salts, dyes, biologicals or other sub- 
stances which can be dissolved or dispersed 
in water but not in oil phases, as in the 
pharmaceutical, food, fuel and lubricat- 
ing-oil fields, (3) W/O emulsions must 
withstand elevated temperatures, either in 
service or under the heat of processing or 
blending, and (4) an emulsified product 
would be better developed with a continu- 
ous oil phase rather than a continuous 
water phase. 


Morningstar, Nicol, Inc. has technical 
data available based upon European expe- 
rience with the product and can suggest 
amounts and procedures for emulsification 
processes using it. 
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Highlights of Articles Scheduled for Coming Issues! 








Vacuum Dehydration of Oils 


The presence of water in oil impairs lubricating properties, increases the oxidation rate, and 
causes development of sludge formation and costly corrosion to equipment. Removal of the water 
from lubricating oils is both more important and more difficult with modern high-speed high- 
pressure machinery. A new look at vacuum dehydration techniques indicates that this method 
may permit the lubrication engineer to select high performance lubricating oi!s without being 


limited by the demulsibility characteristic of the lubricant. 








The Preparation of Highly Effective Rust Inhibitors by Fractionation of 
Mahogany Sulfonates 


Continuous extraction of solutions of commercial mahogany sulfonates in a 50 percent 
isopropal alcohol with petroleum ether was employed to prepare some very effective rust in- 
hibitors. Equivalent weight and rust-preventive effectiveness of the fractions were determined; 
rust preventive effectiveness of the fraction of the highest equivalent weight was three times 
that of the original material. According to infrared measurements the fractions are similar 


and have a structure of an alkylated benzene sulfonate. 








Determination of Grease Consistency Using an Automatic Worker Viscometer 


Grease consistency, or resistance to flow, is one of the properties of major importance tu 
lubricant applications. Resistance to leakage from a bearing and distribution within the 
bearing are in part determined by consistency. Whereas flow properties of oils are character- 
ized solely by the coefficient of viscosity and independent of shear rate, greases are affected 


by temperature, shear rate, and amount of working. The author describes an automatic worker- 


type viscometer for evaluating lubricating grease consistency. 
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LAEAAAAMMOUMO OSAMA ALLL 


Announcing the publication of: 


“A Survey of Journal Bearing Literature” 


Over 2500 references, screened and ab- 
stracted from world-wide literature on the 
subject of journal bearing research, have 
gone into the preparation of this compre- 
hensive work. The first volume of its kind, 
it is planned to fill a long-standing need 
for critical review and evaluation of the 
extensive journal bearing literature. 


The final selection of 563 references was 
made on the basis of six key criteria: 


. Historical interest. 

. Pioneering effort in field. 

. Key research investigation. 

. Presentation of new and stim- 
ulating ideas. 


PWN 


5. Example of design and applica- 
tion. 

6. Installation and maintenance 
recommendations. 


In preparation of the abstracts, each has 
been identified according to the nature of 
the original work: theoretical, experimen- 
tal, or based on practice and experience. 
They outline the scope, conclusions, and 
general significance of material covered. In 
addition, a 100 page report and history of 
the subject, beginning with classical theory 


Journal of the American Society of Lubrication Engineers 


by Dudley D. Fuller 


Professor, Mechanical Engineering Dept. 


Columbia University 


and continuing through current research in 
gas-lubricated bearings, is included. 


The result of an eight-year co-operative 
journal bearing research project initiated 
by the ASLE Research Advisory Commit- 
tee, “A Survey of Journal Bearing Re- 
search” is the definitive work in the field. It 
offers the design, operating and applications 
engineer concerned with this important field 
his first practical opportunity to thoroughly 
appraise the voluminous literature on the 
subject, until now largely scattered and 
unevaluated. 


Reserve your copy now! 





ASLE 
84 E. Randolph St. 
Chicago |, Ill. 


Please send me ( ) copies of “A Survey of 
Journal Bearing Literature’. Enclosed is my re- 
mittance in check or money order @ $15.00 per copy. 


NAME 
ADDRESS 


2p a a nn eee pcnesitatigiaamaaa STATE 
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1 Torque input to gear box 
containing Sunep is lower, 
by 10 to 15%... 


2 as is operating temperature 
(up to 20 degrees lower)... 





3 when these two gear boxes, 
driven by identical cradle- 
mounted motors, run under 
same output load... 





4 imposed by this adjustable 
disc brake. 


5 Since both gear boxes “look into” the 
same load, lower torque input is a positive 
indication of lower power consumption. 


This test rig proves... 


SUNEP CUTS POWER CONSUMPTION, 
REDUCES OPERATING TEMPERATURES 


TIME AND AGAIN, under equal operating con- 
ditions, Sunep® gear lubricant has demon- 
strated its superiority over competitive oils. 
Sunep is a high-quality, extreme-pressure 
lubricant that is also recommended for 
screws and heavily loaded bearings. 

In addition to extreme-pressure charac- 
teristics, Sunep has the ability to combat 


rust and corrosion. All additives are com- 
patible and do not drop out during use or 
prolonged storage. These advantages add up 
to savings in money and equipment for you. 

For complete information about Sunep 
oils, call your Sun representative or write 
to SUN OIL COMPANY, Philadelphia 3, Pa., 
Dept. LE-12. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY oiicseipnia s, re. 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO AND MONTREAL 





©Sun Oil Company 
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E-P LUBRICANTS BROCHURE — 

The Brooks Oil Co. of Cleveland, Ohio 
now has available a 16-page brochure de- 
scribing a wide range of tough lubrication 
jobs of industry and explaining the use of 
the company’s E-P products in solving se- 
vere applications. Products are detailed as 
to type and application. Modern facilities 
and laboratories are illustrated and de- 
scribed and the continuing research pro- 
gram carried on throughout the company’s 
80-year history is discussed. For your copy 
of “Brooks E-P Lubricants” write Brooks 
Oil Co., 3304 E. 87th St., Cleveland, Ohio. 


TEFLON FACILITIES FOLDER — 


A folder showing facilities for custom- 
machining Teflon parts is available from 
the Plastics Products Sales Division of 
Raybestos-Manhattan, Inc., Manheim, Pa. 
The two-color publication displays the as- 
sortment of types of Teflon components the 
division makes and states the tolerances 
that can be held on these parts. 


GUIDE TO CARBIDE PRODUCTS 
AND SERVICES 

The 1958 “Physical Properties” booklet 
has just been issued. The 28-page booklet, 
a guide to Carbide’s products and services, 
presents the latest physical property data 
on more than 350 organic chemicals with 
an alphabetical index. Fifty new chemicals 
introduced by Carbide since the previous 
edition are featured. Viscosity index im- 
prover D and Crag Sevin experimental 
herbicide are two of the new products de 
scribed in the section on chemicals for spe- 
cial applications. Copies of booklet F-6136 
are available from Union Carbide Chemi- 


cals Co., E. 42nd St., New York 17, N. Y. 


GRINDING OPERATIONS 
DESCRIBED 

“Tool Room Grinding of Alloy, High- 
Speed and Die Steels,” a 24-page brochure, 
is now available. Designed as a single 
source book on grinding for tool-room men, 
the booklet covers 22 areas in the field with 
short factual copy, pictures, and charts. 
Quick reference charts are included on 
“grinding operations” and “grindability of 
steels in the tool room.” The publication 
is available on request from Advertising 
Distribution Section, The Carborundum Co.. 
P.O. Box 477, Niagara Falls, N. Y. 


COLOR CONVERSION AID — 


A color standards comparison chart is 
being offered by Armour and Company 
Chemical Division as an aid in quickly and 
accurately converting product color read- 
ings to a familiar scale. The chart, devel- 
oped over a period of four years of testing, 


Product Literature 





operates much as a slide rule and gives in- 
stant comparisons between five commonly 
used scales. Reading from left to right on 
the chart, the scales are Gardner 1933, 
American Public Health Association, Na- 
tional Petroleum Association, American So- 
ciety for Testing Material, American Oil 
Chemists Society Fat Analysis Committee 
and the Lovibond, both 1 inch and 5% inch. 
On the back of the chart is an indicator 
for easy identification of Armour fatty acids 
by name, composition and _ specifications. 
Copies of the chart are available on re- 
quest to Armour and Company Chemical 
Division, 1355 W. 31st St., Chicago 9, IIl. 


Personals 





Jeremiah J. Sullivan, Jr. has been 
named Philadelphia territory sales engineer 
for Taylor Fibre Co. of Norristown, Pa., 
manufacturers of vulcanized fibre and lami- 
nated plastics. Mr. Sullivan was formerly 
a salesman for Crosland Equipment Co. of 
Philadelphia. 

Philip J. Berg has been named sales man- 





PHILIP J. BERG 


ager of Dravo Corp.’s engineering and con- 
struction department, Machinery Division. 

Parker Aircraft Co., subsidiary of Parker- 
Hannifin Corp., has assigned Boyce M. Hill 
to the position of sales manager of the com- 
pany’s Hydraulic Division. Mr. Hill will be 
responsible for coordinating engineering- 
management functions with those of the 
field sales staff. 

Alfred C. Webber, research physicist at 
Du Pont’s polychemicals department, has 
been advanced to the rank of senior super- 
visor. In his new position, Mr. Webber will 
continue his work in the field of physical 
measurements on polymers and _ plastics. 
Also at Du Pont, Chemist Dr. A. J. Gordon 
Allan has been promoted to research asso- 
ciate in which position he will continue his 
research studies on surface properties of 
polymers. 
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BETTER 
LUBRICATIC 









FOR BALL AND ROLLER 


BEARINGS 





...a most ef- 


BALL BEARING 
fective grease 











LUBRIPLATE 
type lubricant 


that also protects ball and roller bear- 
ings against rust and corrosion. Highly 
recommended for speeds up to 5,000 
RPM and temperatures up to 300° F. 











LUBRIPLATE ... an unu- 
No. 205 sually light 
consistency, 





grease type lubricant made for use in 
anti-friction bearings operating at 
speeds in excess of 5,000 RPM. 











LUBRIPLATE | are fluid type 
Nos. 1, 2,4 and 8 | lubricants of 
various vis- 





cosities that have given outstanding 
results in anti-friction oil type bearings. 
Nos. 1 and 2 are recommended for 
high speed applications; nos. 4 and 8 
are recommended for slow speed, heavy 
load applications. 


For nearest LUBRIPLATE distributor 
see Classified Telephone Directory. 
Write for free ‘‘LUBRIPLATE DATA 
Booxk”’. . . a valuable treatise on lubri- 
cation. LUBRIPLATE DIVISION, 
Fiske Brothers Refining Company, 
Newark 5, N. J. or Toledo 5, Ohio. 


ne 


THE MODERN LUBRICANT 
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A Touch here does Ao much 
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COOL PROFITS FROM HOT HEADS 


A touch of ‘dag’ 200 on the punch that sinks 
hexagonal recesses in steel screwheads increases 
efficiency 40%, doubles production, and im- 
proves quality. Two operations and a bulky 
machine are eliminated, and 42 square feet of 
floor space gained per machine. Life of the hex 
punches is extended over 500%. 


Before using ‘dag’ 200, the die in the hammer 
head seized and pulled out when punched into 
the white hot blank, resulting in costly rejects 
and downtime. The unique properties of ‘dag’ 


200, a dispersion of molybdenum disulfide, keep 
the hammer slamming 2,500 blanks per die — 
six times more than before. Three hours’ down- 
time is saved per die, and only two-and-a-half 
gallons of ‘dag’ 200 are needed to produce 
21,000 units. 


This is only one of the many Acheson colloidal 
dispersions which keep things moving fast in 
hundreds of industries. Talk with your Acheson 
Service Engineer soon, and write for Bulletin 
426, Metalworking Applications. Address 
Dept. LE-12. 








ACHESON COLLOIDS COMPANY 


Port Huron, Michigan...also Acheson Colloids Ltd., London, England 


ACHESON COLLOIDAL DISPERSIONS: Sikoe, 
Graphite - Molybdenum Disulfide - Zinc Oxide + Mica and other solids ‘©: 
sor 


Offices in: Boston - Chicago - Cleveland - Dayton - Detroit - Los Angeles 
Milwaukee - Philadelphia - New York - Pittsburgh - Rochester - St. Louis - Toronto 
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LUBRICATION IN THE NEWS 








Plant Maintenance Show 


Is Scheduled for Chicago 


Cuicaco—The annual Plant Maintenance 
and Engineering Show, to be held here 
Jan. 27-30, will open with a conference fea- 
turing 66 speakers representing a broad 
cross section of engineering opinion. 425 
companies will exhibit at the show itself, 
which is returning to Chicago for the first 
time in three years. 

Of interest to the lubrication engineer 
should be the following sessions: Monday, 
Jan. 27: 


“MAINTENANCE IN SMALL PLANTS 
(Up to 50 Maintenance Employees”—Mod- 
erator: H. D. Sprenger, maintenance en- 
gineer, American Blower division, Ameri- 
can Radiator & Standard Sanitary Co., Co- 
lumbus, O. Panel: Svante Eikrem, plant 
engineer, Hyster Co., Portland, Ore.; How- 
ard Leadbeater, plant engineer, American 
Pulley Co., Philadelphia; C. H. Pedersen, 
project engineer, Superior Tube Co., Nor- 
ristown, Pa.; Homer A. Smith, plant engi- 
neer, Diamond Alkali Co., Newark, N. J.: 
James M. Weeks, plant engineer, Proto 
Tool division, Pendleton Tool Industries, 
Inc., Los Angeles. 

“MAINTENANCE IN METAL-WORK- 
ING PLANTS” — Discussion Leader: Otto 
J. Seidl, plant engineer, East Chicago divi- 
sion, Combustion Engineering, Inc., East 
Chicago, Ind. 

“MAINTENANCE IN RESEARCH AND 
DEVELOPMENT LABORATORIES” — 
Discussion Leader: George Walter Lees, 
Jr., plant engineer, Murray Hill Labora- 
tory, Bell Telephone Laboratories, Inc., 
Murray Hill, N. J. 


Tuesday, Jan. 28: 


“UPKEEP OF ELECTRIC MOTORS”— 
Chairman: R. B. Moore, manager, mining 
and chemical engineering unit, systems ap- 
plication engineering section, apparatus 
sales division, General Electric Co., Sche- 
nectady. Speaker: M. J. Wohlgemuth, as- 
sistant to manager, service department, ap- 
paratus division, Westinghouse Electric Co., 
East Pittsburgh, Pa. 

“GETTING WORK COOPERATION 
FROM MAINTENANCE EMPLOYEES” 
—Chairman: Ray A. Nelson, maintenance 
superintendent, Cliffs Dow Chemical Co., 
Marquette, Mich. Speaker: Wallace E. 
Fore, plant engineer, Los Angeles division, 
North American Aviation, Inc., Los Angeles. 

“MAINTENANCE IN METAL-FABRI- 
CATING PLANTS”—Discussion Leaders: 
George M. Gartner, Jr., field and mainten- 
engineer, General American Transportation 


Co., Sharon, Pa.; C. J. Nocar, assistant to 
president, E. F. Hauserman Co., Cleveland. 

“MAINTENANCE IN STEEL MILLS”— 
Discussion Leader: A. B. Millman, super- 
intendent of maintenance, Aliquippa Works 
division, Jones & Laughlin Steel Co., 
Aliquippa, Pa. 


All-Temperature 
Engine Oil 
Sought by Military 


A single, multi-viscosity engine lubricat- 
ing oil which will permit vehicles to oper- 
ate at temperatures ranging all the way 
from —65 degrees F. to 125 degrees above 
is urgently needed by the Armed Forces, 
according to a new publication of the Na- 
tional Inventors Council, U. S. Department 
of Commerce. 

An all-temperature oil would alleviate se- 
rious logistics and supply problems in the 
field, NIC explains. 

The call for a new engine oil is one of 
387 unsolved scientific problems in “Inven- 
tions Wanted by the Armed Forces”, pub- 
lished by the Council in cooperation with 
the Army, Navy, and Air Force. 

“The Government hopes that technicians 
in the petroleum industry may already have 
the answers to many of these problems,” 
commented John C. Green, director of the 
Office of Technical Services and the Coun- 
cil’s executive director. “If anyone outside 
the government thinks he knows the right 
approach to one of these puzzles, we hope 
he will mail NIC his findings immediately. 

Other problems which might be cracked 
by petroleum specialists include: 

A fluorine resistant lubricant or corrosion 
resistant coating that will perform in the 
presence of gaseous or liquid fluorine. 

Lubricants effective at temperatures as 
high as 1000 degrees C. 

Gelling agents for gasoline that will form 
gels of firm consistency capable of long 
term storage under operational conditions. 
Existing gelling agents form gels which 
tend to break down after relatively short 
periods in storage. 

Copies of “Inventions Wanted” may be 
obtained by writing the National Inventors 
Council, U. S. Department of Commerce, 
Washington, D. C. Suggested solutions to 
problems also should be addressed to NIC, 
which is the Government’s official clearing- 
house for processes and inventions of po- 
tential value to the Armed Forces. 
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Fluids and Lubricants 





Hydraulic fluids 

Fire-resistant hydraulic fluids 
Gear lubricants 
High-temperature lubricants 
Low-temperature lubricants 
Rubber lubricants 

Packing lubricants 
Compressor and Pump lubricants 
Lift-truck lubricants 
Metal-working fluids 
Heat-transfer fluids 

Grease components 

Textile lubricants 

Defoamers 

De-emulsifiers 

Cosmetic components 

Ink and Dye diluents 
Leather softeners 

Solvents and Plasticizers 
Chemical intermediates 


These polyalkylene glycols and derivatives 
are available in both water-soluble and 
water-insoluble series, with or without addi- 
tives. Viscosities of Ucon fluids and lubri- 
cants range from 50 to 90,000 S.U.S. at 
100° F. 

UCON fluids and lubricants have a record 
of proved performance. Find out what they 
can do for you. Write for booklet 6500. 





UNION CARBIDE 
CHEMICALS COMPANY 


Division of Corporation 


30 East 42nd Street, New York 17, N.Y. 


“Ucon" is a registered trade-mark of UCC. 


621 








LUBRICATION SUMMARIZED 








From research come 
results at General 
Electric’s labora- 
tories as fluids for a 
new era are tested 
on specially devised 
systems. 


At left: Norman G. Holdstick, research 
chemist, tests high temperature fluids on an 
lsoteniscope, the top of which can be seen 
protruding from the heating block at left, 
while a high vacuum system records minute 
changes in vapor pressures. The equipment 
can be used for temperatures as high as 
1000° F. 


Silicone Fluids for the Jet Age 


John P. Thomas, Shell Oil Company, Albany, N. Y. 


Recently, news of the latest pair of 
high-temperature silicone fluids was 
released from the General Electric 
Research Center at Waterford, N. Y. 
Designated 81717 and 81644, these 
new fluids are claimed to provide a 
closer approach to the related prob- 
lems of thermal stability and oxida- 
tion resistance. 81717 is said to with- 
stand prolonged use over —65 F to 
plus 575 F while 81644, designed 
for use in engine and other lubricat- 
ing systers where exposure to air 
cannot be controlled, is stable to 
oxygen under temperatures as high 
as 510 F. This is some 60 to 80 de- 
grees higher than previously possible 
with silicone fluids ard most other 
lubricants. 

Both 81717, designed primarily as 
a hydraulic fluid (although it can also 
be used as a lubricant) and 81644 are 
related to a third fluid — F-50, the 
first of the General Electric silicone 
fluids designated a true lubricant. 
Prior to its introduction in 1953, sili- 
cone fluids were known for their good 
viscosity stability at high and low 
temperatures, but they had relatively 
poor ability to lubricate. 
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The development of the new fluids 
provides aircraft engineers greater 
flexibility than previously possible in 
the design of hydraulic and engine 
lubrication systems for aircraft and 
missiles, primary marketing areas for 
the new products. Systems designers 
may now choose a high temperature 
silicone for lubricity, oxidative stabil- 
ity, or thermal stability, depending on 
the demands of individual design sit- 
uations. Since one of the byproducts 
of silicone fluids under oxidation is 
highly toxic formaldehyde, both oxi- 
dative and thermal stability are essen- 
tial factors if the fluids are to be used 
in open systems. 

The hydraulic fluid, 81717, was 
produced under a development con- 
tract with the Wright Air Develop- 
ment Center of the U. S. Air Force, 
while 81644, the engine lubricant, is 
a product of independent silicone re- 
search by G. E. They were improved 
by modifying the base fluid, F-50. 
with additives. The engine oil has 
high lubricity, with correspondingly 
lesser degrees of oxidation and ther- 
mal stability, while the hydraulic fluid 
ranks highest in thermal stability, 





with lubricity and viscosity following. 
The accompanying charts show com- 
parisons with the other substances 
tested. 






Special steel pieces, addition of a strain 
gauge to record torque readings automat- 
ically, high capacity heaters, and inlets and 
outlets for controlled atmospheres were add- 
ed to this Shell four-ball wear tester. 
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QUESTIONS AND ANSWERS 


Some of the problems in applying 
silicone fluids were analyzed in a 
question and answer session among 
G. E. scientists associated with their 
development. Here are some of the 
more pertinent: 

Q. Do these fluids create corrosion 
problems during storage in containers 
and equipment? 

A. The fluids are ordinarily non- 
corrosive to metals. However, they 
do not contain rust preventatives, and 
therefore exposed metal surfaces may 
corrode due to water or other vapors. 

Q. What types of seals are recom- 
mended for systems containing these 
new fluids? 

A. Viton A ring seals have given 
the most satisfactory service to date. 
Mechanical seals are also being in- 
vestigated. 

Q. What are the problems of foaming 
under agitation at high temperatures? 
Are there chemical or mechanical 
methods of correcting this problem 
and, if so, what are their limitations? 
How do the foaming characteristics 
of the fluids compare with organic 
fluids used in engine and hydraulic 
systems? 

A. The silicone fluids foam more 
than the conventional petroleum fluids 
presently used but most of the con- 
ventional fluids contain foam inhibi- 
Some success has been obtained 
by incorporating special types of anti- 
foam agents. Thermal shock with a 
nichrome wire will also supress the 
foam. Actually, at high temperatures, 
the foaming problem is reduced, and 
we have had reports of good lubricity 
in some systems despite the foaming 
tendency. 


tors. 


Q. Are there any government speci- 
fications covering the use of these 
silicone fluids? 

A. No, but there are some in proc- 
ess. 

Q. Can the additive used in 81644 
to improve the oxidation stability of 
F-50 be added to 81717 to obtain 
superior performance? 

A. No. A chemical reaction would 
occur between the additives in 81717 
and 81644 which would destroy their 
effectiveness. 


EXTREME ENVIRONMENT TESTING 


G. E. silicone research has de- 
veloped many new testing techniques 
and devices for these fluids which 


Comparative Performances 


Of High Temperature Fluids 
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give absolute thermal stability up to 
600° F and practical thermal stability 
up to 710° F. Several of these have 
been put to use in various study proj- 
ects by major aircraft industry pro- 
ducers and their suppliers. 

Lubricity was explored with a 
modified Shell 4-Ball and Falex Test- 
er. On the 4-Ball Tester. the mercury 
contacts had to be changed because 
of instability at 700° F. The spring 
for measuring torque was difficult to 
keep calibrated and strain gauges 
were substituted. Increment load test- 
ing was used to determine the break 
in the torque curve, which indicates 
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3. ORTHOSILICATE 


maximum load permissible for fluid 
lubrication. 

Viscosity measurements with the 
Ostwald Tube required modifications, 
as well as oxidation tests. Oxidative 
stability had be be distinguished from 
thermal stability, and the threshold 
point between the two determined. 
Controlled atmosphere of 95 percent 
nitrogen and 5 percent oxygen was 
used to simulate high altitude (30,000 
to 40,000 feet) conditions. 

Test methods used were stated to 
have good repeatability. 

Both new fluids are available com- 
mercially. 
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OUT-OF-THE-ORDINARY LUBRICATION 


When you must have extraordinary lubrication, 
Houghton’'s your best bet. Suppose, for instance, that 
you're having problems with a heavy bearing that 
operates near a water spray, a roll neck bearing or 
the like. Ordinary grease will break down and wash 
away, but Houghton greases make such lubrication 
routine. 


Cosmolube is a multi-purpose grease that resists 
heat, water and cold. It has exceptional film strength. 
Heavy loads will not change its composition. It can 
be used with any conventional greasing equipment. 
Requires few applications, little attention even under 
heaviest service. 


Is there a set of open gears in your plant that seems 
to eat grease as fast as you can put it on? Try 
TENAC. Tenac is a unique grease for open gears 
and cables. It sprays on cold, then sets tight. It 
won't shed, chip, or flake off. The longer it’s under a 
load, the tighter it clings. Resists moisture and high 
gear speeds that no other grease can. 
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Do you have an oven conveyor that defies lubrica- 
tion by regular methods? Three types of Houghton 
Hi-Temp oils cover temperatures up to 1,000°F. 
Here’s ideal, clean, dependable lubrication that 
keeps wear to a minimum under the most difficult 
high temperature conditions. 


Do you want open bearings to take less oil, less often? 
Houghton Sta-Put oils and greases do just what their 
name implies—they ‘stay put’’. These specially com- 
pounded lubricants provide maximum adhesion and 
cohesion without latex or other non-lubricating 
additives. 


Get the full story of Houghton’s whole family of 
amazing lubricants. Call the Houghton Man—or 
write E. F. Houghton & Co., 303 West Lehigh Ave., 
Philadelphia 33, Pa. 


at 
Ready to give you 
on-the-job service .. . 
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Lute Lines 


RUST PREVENTION 


Premium grade lubricants today, especially those 
products which are designed for service in circulating oil- 
ing systems for steam turbines, steel rolling mills or paper 
machines, hydraulic operations or precision ball and 
roller bearings, function as rust preventives as well as 
lubricants. The advisability of including rust inhibitors 
in lubricants of this nature is obvious: moisture, some- 
times to a considerable extent, is present in the lubricat- 
ing system being circulated in contact with the operating 
parts either as free water or entrained with the lubricant. 

Straight mineral oils will function as rust preventives 
where there is rapid oil circulation and where the prob- 
able amount of water present is low or can be controlled 
by removal in the oil reconditioning system. For years 
steam-turbine bearing systems operated on such oils. 
The added factor of safety which is gained by using lubri- 
cants containing selected rust inhibitors and anti-oxida- 
tion additives, however, will reduce managerial worry as 
to how effectually the reconditioning system is functioning, 
and will furnish insurance that bearings and gears will 
probably last longer with less maintenance. 

In other words, the use of rust-inhibited lubricants 
has a direct relation to cost of maintenance and depend- 
ability of production. 

The objective in the use of any rust-inhibited lubri- 
cant is to prevent water from penetrating the oil film. 
This is accomplished by the improved ability of the 
lubricant to adhere tenaciously to metallic (steel) sur- 
faces such as those involved in precision ball and roller 
bearings, gear teeth and steam-turbine rotor shafting. 

In considering the economic value of using suitable 
rust-inhibited lubricants on precision machinery, it is 
important to realize that it is not so much the visible as 
the invisible which is harmful. Rust on any exterior 
steel surface is unsightly. Where it is present on steel 
sheets or shapes which are to be used in fabricating, it 
must be removed before final finishing. On the other 
hand by that time, possibly, the surfaces are badly pitted, 
to such an extent, perhaps, that the pits will be obvious 
through the final paint or lacquer coatings. 

Invisible rust formations, however, are in reality 
termite in effect. Usually, they are progressive, and, 
where they have accumulated to such an extent as to 
flake off, then they can become a hazard to lubrication by 
being circulated through bearing clearances or between 
gear teeth. This is one of the primary causes of abrasive 
wear. When rusting has occurred directly on anti-friction 
bearing components or on gear teeth, the subsequent flak- 
ing off will result in pitting similar to that which is caused 
by a eorrosive lubricant. 

It is virtually impossible to entirely prevent the ten- 
dency of an iron or steel surface to rust; this only could 





*Consultant, and author of Basic Lubrication Practice. 
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Rust is a form of iron oxide. As such it is indicated 
by more or less scaling and discoloration of the sur- 
face which is affected. Viz: the types — 


Perrous: Oxide (REO) 22.02.20. .2oecee secs Black 
Ferric Oxide (Fes03) —.............. Reddish-brown 
| Ferric Oxide (Fe,0,) ....Reddish-black to black 


be assured by keeping the surfaces absolutely dry. Ob- 
viously this is impracticable in the case of operating 
machinery. Even in humidity-controlled areas there can 
be sufficient moisture in the air to promote the oxidation 
reaction which develops rust. On the other hand, con- 
densation of moisture is retarded when the machine (or 
parts in storage) can be kept warmer than the surround- 
ing air. Treatment with a suitable rust preventive gives 
added protection of such parts until they are used in 
machine assembly, when they will automatically receive 
similar protection if a suitable rust-preventive additive is 
included in the lubricant. 

There are two broad types of such additives: (1) 
Organic acid materials in which the molecules exert 
preferable wetting ability upon the surfaces of iron or 
steel. (2) Emulsifiers which can actually absorb a cer- 
tain amount of water to hold it in suspension in the oil. 

Theory varies as to the action of a rust inhibitor. 
Basically, however, the essential function is to cause a 
protective film to form on the metal surface, which will 
be impervious to the electro-chemical action of moisture 
and air. The strength of this adsorbed or adherent film 
depends upon the polarity and the ability of the interface 
to anchor itself to the surface. Interfacial tension enters 
into the picture because it relates to the spreading ability 
of the oil-plus-additive mixture. Only a very small amount 
of a suitable rust inhibitor added to a well refined cir- 
culating oil, is required to impart this protection against 
rusting. Furthermore film thickness seems to be of sec- 
ondary importance, because a film of only a few molecules 
in thickness apparently is satisfactory even in service 
where a considerable excess of water may have to be 
run over machinery, as in steel rolling for scale blowing, 
or in the meat packing industry where machines are 
periodically hosed down with hot water or steam. 

Management is not so much concerned with the type 
of rust-preventive additive in a prospective lubricant, as 
they are with the performance ability of the finished lubri- 
cant. For this reason lubrication engineers have ac- 
cumulated much data to indicate the protective ability of 
rust preventive lubricants, not only with respect to type 
of additive, but also as to the alloy structure and surface 
finish of steels as used in the assembly of modern pre- 
cision machinery. 
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JULIAN KENNEDY ’S importance to steel making must be measured 
in millions of tons. When he was born, in the little town of Poland, near 
Youngstown, Ohio, in 1852, blast furnaces produced only a few tons of iron 
a day. Before he died he had far advanced the techniques by which one of 
today’s big furnaces produces more than 500,000 tons a year. 


Nor was this all. Julian Kennedy showed the steel industry how to break old 
precedents, increase production and reduce costs in every phase of mill prac- 
tice. More than 160 inventions, including blowing and reversing engines, hot 
blast stoves, blast furnace designs, charging devices, blooming mills and 
manipulators, poured from his mind. Every mill that he entered prospered — 
and he was connected with most of the important iron and steel plants in this 
country. No plant that he ever built failed to make a profit and pay for itself 





within a few years. 


raat I heanes te Ste Mabiing TH 


ls two traits that raised Julian 
Kennedy to greatness are still liv- 
ing in the men who produce steel 
ever faster and more efficiently. 


The same impatience with the 
status quo, and eagerness to apply 
better products and processes, are 
seen in the mill superintendents, lub- 
rication engineers and rollers who 
have recently extended the applica- 
tion of Ironsides’ Palmoshield to 
achieve increased rolling speeds, not 
only in this country but in overseas 
mills as well. 


This all-American ;oll lubricant 
was perfected by Ironsides during the 
Korean War as the long-sought re- 
placement for imported palm oil. 
Within six months it was being used 
or tested in two-thirds of the major 
mills rolling tin plate. Steel men, ap- 
preciating Palmoshield’s superior per- 
formance, and its availability as a 
domestic material, have since wid- 
ened its application to the rolling of 
light and intermediate gauge sheet, 
long terne and coating lines as well. 


Palmoshield is now proving helpful 
in the industry’s continuing efforts to 
increase rolling speeds. In test after 
test “the palm tree that grows in 
Ohio” has been chosen to lubricate 
sheet being rolled at sustained speeds 
in excess of 4,300 fpm. 


Palmoshield has all the desirable 
characteristics of palm oil, plus 
greater uniformity and the immeas- 
urable advantage of being produced 
entirely of domestic materials, in the 
heart of the steel district. Chemical 
control is so close you can specify 
fatty acid content to 12%. There is 
no need for stockpiling. You are 
never dependent on overseas sources 
or vulnerable to artificial price fluc- 
tuations. 


Ironsides engineers compound 
Palmoshield to suit the mill speed, 
method of application and individual 
preferences of each user, and guar- 
antee that this “custom tailored” for- 
mula will not vary in uniformity 
thereafter. A letter or phone call will 
put their years of experience in suc- 
cessful cooperation with America’s 
major rolling mills at your disposal. 
Address The Ironsides Company, 
Columbus 16, Ohio. 






SHIELD 
PRODUCTS 


By the makers of Palmoshield 
“the palm tree that grows in Ohio” 
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Illustrated here is a front ball joint suspension unit used on a 1957 
automobile. Joints of this type developed noise and wear from heavy 
road shock and repeated, irregular loading. When lubricated with a 
grease containing a minimum of 3% MoS2 an anti-friction film is formed 
on the rubbing surfaces (shaded, above) and the noise is eliminated. 





When bearing surfaces are stripped of lubricants by 
SHOCK LOADING, OSCILLATION or RECIPROCATION... 


MOLY-SULFIDE additive extends effective lubrication 


Serious lubrication problems are often set up by ex- 
treme pressures, shock loading, oscillation and certain 
forms of reciprocating motion. Conventional lubricants 
may be forced out of the bearing area or wiped off the 
bearing surface. Then something more than a standard 
grease is required. 

In situations of this kind, grease containing Moly- 
Sulfide proves its great value. MoS, is forced between 
the rubbing surfaces, adheres to the metal and forms a 
protective film that prevents galling, welding and fret- 
ting. The extent to which MoS, sustains lubrication is 
demonstrated by substantial reduction in wear, and is 
borne out by field reports from many different industries. 


4 specific cases show 
advantages of MoS, for industry 


Avoids splitting in steel punching. For example, while 
punching 5%” holes in 42” thick hot rolled steel it was 
found that splitting of the plate frequently occurred 
between two adjacent holes, or toward the edge of the 
plate. This trouble, a result of heavy shock loading, 
was eliminated by brushing punches with lubricant 
containing MoS». 

Makes excellent break-in lubricant for rocker arms. 
For break-in runs of engines, one of the major auto- 
mobile manufacturers uses a supplemental MoS, grease 
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on rocker arm pivots. The MoS, provides a low-friction 
film when the base lubricants wipe off under oscillating 
motion. This prevents galling and scoring of the mating 
surfaces. 

Gives smooth travel to 4-ton grinding head. On a 
heavy cylindrical grinder the 4-ton head moves on the 
ways in a jumpy fashion, resulting in damage to the 
work. Use of a lubricant containing MoS, results in 
smooth, precise travel. 

Serves well where lubricant cannot be resupplied. 
Moly-Sulfide is now widely used for lubricating such 
hard-to-reach points in automobiles as convertible top 
mechanisms, power operated windows and seat ad- 
justers. Applied at assembly, the MoS, extends lubrica- 
tion and greatly reduces noise and wear. 


Many manufacturers now 
producing MoS, greases 


Moly-Sulfide greases are available from many pro- 
ducers today. For a list of the manufacturers of these 
greases (Lu-2a) — which includes several major oil 
companies — and for a copy of “Molybdenum Disulfide 
as a Grease Additive” (Lu-17) write to Department 38, 
Climax Molybdenum Company, 500 Fifth Avenue, 
New York 36, N. Y. 
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Resolved: Prompt Dues Payment 


Since we’re all still pretty well imbued with the 
Christmas spirit of giving, it might be wise to keep 
a hand in that rather shrunken pocket long enough 


to remember that January is dues renewal month 


around ASLE. 


Speedy remittance will do away with the un- 
pleasant work of second and third billings, process- 
ing and mailing. Each extra invoice, of course, re- 


quires extra bookwork on the part of the office staff. 


If prompt payment for the year 1958 is not re- 
ceived, it will become necessary to drop a sub- 
scriber’s name from the list, thus at least temporarily 
interrupting the sequence of LUBRICATION EN- 
GINEERING issues sent to him. 


membership because of a default in dues payment 


If a drop from 


occurs, a member cannot prorate dues upon rein- 
statement to full membership. Instead, total pay- 


ment of the year’s dues will be required. 
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So while that old check- 
book is still in plain sight, 
attach your remittance for 
dues for the year 1958 to the 


form which you have already 





received. All address changes 
should be duly noted, and the 
self-mailer portion of the form should be returned 
for proper posting. The form lists the amount of 
dues payable for all classes of members — select 
the proper amount in accordance with your mem- 


bership classification. 


Here’s hoping that all our members will be 
members in good standing for the year 1958 by 
January 1. And to all Lubrication Engineering 
readers, best wishes for a joyous holiday season and 


a happy, healthy and prosperous New Year. 


J. O. McLEAN, PRESIDENT 
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Lubrication Standards 


For Industrial Equipment 


S. O. Kimball, AC Spark Plug Division, General Motors Corp., Flint, Mich. 


In much of industry today, the importance of lubrica- 
tion has not been recognized. It is still regarded as some- 
thing which must be put up with and is often taken care 
of by using cheap material and cheap labor. 

One reason for this passive attitude toward lubrication 
is the fact that the results of poor lubrication may con- 
tinue unnoticed for some time and often are not recog- 
nized when the breakdown does occur. Usually, loss of 
lubrication does not cause immediate stoppage of the ma- 
chine as does an electrical failure. Even an automobile. 
as dependent as it is on lubricating oil, does not stop at 
the first indication of trouble on the oil gage, or even im- 
mediately after the loss of all crankcase oil. 

With the increase in the use of machines to perform 
inspection, assembly. loading, unloading and packing op- 
erations, and the integration of these machines into pro- 
duction lines, any interruption not only affects just one 
machine but may mean the shut-down of a whole depart- 
ment. Although lubrication is only one of the factors 
involved, it is one which has received relatively little 
attention in the past and therefore can be improved 
greatly. 


PROBLEMS ENCOUNTERED WITHOUT 
STANDARDIZATION 


Many of the maintenance problems which have accom- 
panied the increased mechanization of industrial plants 
have been eased by the application of the J.I.C. Electrical. 
Hydraulic & Pneumatic Standards. 

With no standards to follow regarding lubrication, the 
choice of lubrication devices and methods of application 
has been left up to the industrial equipment manufac- 
turers. The obvious result is that a plant soon acquires 
a wide variety of different lubrication devices and meth- 
ods, requiring similar but non-interchangeable servicing 
equipment. Often, the lubrication is designed to utilize 
the machine operator to oil moving parts frequently. 
Such a machine suffers when used in a large plant having 
centralized lubrication responsibility where an_ oiler 
comes around once a day. 

Commonly used grease fittings are available in five 
types, three thread sizes and five drive sizes. Although 
grease fittings are usually of the same type on a given 
machine, there may be threaded and drive fittings of sev- 
eral sizes used. 
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One manufacturer lists fifty-three styles of devices for 
introducing oil into a bearing. These may be obtained 
in eighteen different thread sizes and twenty-three differ- 
ent drive sizes. Again, a machine may have several dif- 
ferent combinations of style and thread or drive sizes de- 
pending on the machine manufacturer’s designer’s pref- 
erence. 

By the time an industrial plant is equipped to manu- 
facture a product, the maintenance people are faced with 
the problem of stocking replacement lubrication devices. 
Usually, the most common types and sizes are kept avail- 
able for the repairmen to use, and the others are to be 
ordered as needed. Generally, the final result is that the 
device which is not readily available is not replaced, and 
the protection and convenience originally provided is lost. 

This condition is complicated further by the lubrica- 
tion devices provided on machines of foreign manufacture. 
These also may he of several types and sizes. All are dif- 





Figure |. Inaccessible motor reducer. 
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Figure 2. Poorly located lubrication system reservoir. 


ferent from domestic devices and usually require special 
guns or oil cans. 

If an oiler carried all the equipment necessary to serv- 
ice all of the different types of oil devices and grease fit- 
tings which accumulate in a plant, his truck would be too 
large to get into congested machine areas and probably 
too heavy to move without power. 

In a modern industrial plant, a machine is purchased 
to produce work. If it is necessary to stop the machine 
in order to attend to its lubrication needs, it is not pro- 
ducing work. A man cannot be expected to risk injury 
to lubricate a machine while it is running and the produc- 
tion department does not like to stop a machine when it is 
turning out parts. Therefore, either the machine suf- 
fers from deferred lubrication or the production schedule 
suffers from reduced output. 

There are many lubrication functions which may re- 
quire a machine to be shut off, but many of them can be 
eliminated by forethought on the part of the designer. 
Let us look at a few examples. 

It is impossible to lubricate a grease fitting or fill an oil 
cup located on a rotating part while in operation; yet 
many gears, pulleys and flywheels have been designed with 
the lubricating device on the hub. Very often it would 
have been quite possible to provide a passage in the shaft 
to conduct the lubricant from a swivel connection to the 
bearing. This is now being done on some punch presses. 

Air line oilers are necessary on many pieces of indus- 
trial equipment today, but these, too, require shut down 
of the equipment if they cannot be filled without shutting 
off the air supply. 

Occasionally, it is stated that the lubrication of critical 
machines can be taken care of during the operators’ lunch 
period, but this is not a reliable justification for not pro- 
viding for safe servicing during operation. 

Consider the relatively small department having four 
packing machines which cannot be stopped for long with- 
out creating a pile-up of finished parts from the assem- 
bly lines. Lunch period is one-half hour long and each 
of these machines requires forty minutes to remove the 
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Figure 3. Improved location of lubrication system reservoir. 


fifteen guards, lubricate the 110 points and replace the 
guards. A manual grease system reduces the severity of 
this problem. 

Lubrication points which are hidden or inaccessible 
may be overlooked or bypassed. If such points are serv- 
iced, they often cause the oiler to get himself into a haz- 
ardous position by climbing upon or reaching into the 
machine. 

Guards and covers are often a part of a machine to im- 
prove safety or appearance. However, if it is necessary 
to remove a number of screws or bolts to get at lubrication 
points requiring fairly frequent servicing, the chances are 
that lubrication of such points will be put off until a more 
convenient time or the guards will not be replaced. 

These are some of the situations which occur in a large 
plant that may sound improbable. Now let us look at a 
few examples which will illustrate some of the problems 
confronting the people who must lubricate the equipment 
in an industrial plant. 

Figure 1 shows what an oiler sees when he opens a 
door to service the coolant pump and motor reducer on 
a gear machine. The grease cup on the pump may be 
suitable in many instances, but it requires more time to 
service than does a grease fitting. Also, there is always 
the possibility of getting dirt into the grease. As can be 
seen, the gear reducer cannot be checked, filled or drained 
and refilled without being removed. This would require 
several hours during which the machine could produce 
no gears. 

Incidentally, the door for this compartment is hinged 
and fastened with one screw. The hinge assures the door 
will not be left off and probably would be closed by any- 
one finding it open. The single screw for securing the 
door could be improved only by using a catch or latch 
which does not require a hand tool for releasing it. 

Figure 2 illustrates the installation of an automatic oil- 
ing system on a punch press. However, the advantages 
of the system are partially cffset by the location of the 
oil reservoir. The filler opening was eighty-three inches 
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Figure 4. Packing machine with individual point lubrication. 





above the floor and behind the chain guard. Therefore. 
for the safety of the oiler, the press should be stopped 
while he climbs up to fill the reservoir. 

Figure 3 shows how an improvised relocation of the 
unit improved accessibility by lowering the filler to a 
point sixty-eight inches above the floor and placing it in 
front of the chain guard. Here the reservoir can be safely 
filled while the press is running. 

Figure 4 shows a portion of a packing machine having 
110 lubrication points to be serviced. To the left and 
right are seven of the fifteen guards which must be re- 
moved to gain access to the fittings. 

Figure 5 reveals the same part of the same model pack- 
ing machine as in Figure 4. In this case a manual grease 
system has been added to lubricate 80 points. Now these 
machines can be serviced in 10 minutes time, and only 
five guards must be removed. The machine must be 
stopped for only five minutes in order to oil parts which 
could not be included in the grease system. 

The machine in Figure 6 is a large transfer type press 
of which the upper part is shown. To the right and left 
on the crown can be seen the drive for the various parts 
of the feed mechanism, and just above each of the two 
air valves is an air line lubricator. In this case, the press 
must be stopped while the oiler climbs to the second level 
of the catwalk to grease 10 fittings and to check and fill 
the air line lubricators. There is a manual grease system 
on the press which should have been extended to include 
these fittings. 


ADVANTAGES OF STANDARDIZED LUBRICATION 


The preceding discussion has pointed out and illus- 
trated some of the conditions confronting the lubrication 
engineer in today’s industrial plant. Now let’s consider 
the advantages which could be derived from standardiza- 
tion in the application of lubrication. Although all could 
be included under the heading of reducing production 
cost, the resultant benefits can be itemized as follows: 
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Packing machine with centralized lubrication. 


. Improved safety of personnel 

. Increased machine output 

. Lengthened machine life 

. Better housekeeping 

. Standardized lubrication equipment and 
methods 


ON ON 


The lubrication engineers of a number of divisions 
within the author’s company felt there was a need for 
lubrication standards to stimulate engineered lubrication. 
The result is a publication called Lubrication Standards 
for Industrial Equipment, developed by the Shop Lubri- 
cation Subcommittee on Lubrication Standards of the au- 
thor’s company and issued in June, 1955. 








Figure 6. Transfer press with individual point lubrication on the 
crown. 


LUBRICATION STANDARDS 


No attempt will be made to discuss these standards in 
detail, but rather those points which are directly related 
to realizing the above advantages will be reviewed. 

Safety is very important in industry today. It is cov- 
ered in the standards in one section having three pro- 
visions: 

1. Lubrication devices shall not be mounted 
on moving machine elements so as to consti- 
tute a hazard to personnel. 

(Continued on p. 659) 
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A Lubrication Engineer 


Surveys Steel Mill Gearing - - Part I 


Editor’s Note: Part I, published in the November issue of 
Lubrication Engineering, treated the general theory of gear 
design and the use of gears in steel mill operations. This 
concluding portion treats specific examples of pitting and 
wear in gears. 


18” CONTINUOUS BAR MILL 


An 18” continuous bar mill having twelve stands and 
driven by one large motor thru a main line shaft is our 
first study. In this installation, the main shaft drives the 
mill stands at right angles to it through various combina- 
tions of bevel gears, cross shafts, reduction spur gears 
and mill pinions. All the drives on this. mill are Jubri- 
cated from one central system and, until recently, with 
a 600 SSU straight mineral oil. The total horsepower 
on the mill amounts to 5500, which is divided up among 
the 12 stands. It is interesting to examine the wear-load 
criterion on the old bevel gears driving No. 11 and No. 
12 stands, on the old spur gears driving No. 1, 2 and 3 
stands and the new spur gears driving No. 1, 2 and 3 
stands and compare them with their actual performance. 
Figure 1 summarizes the analysis. 

In each instance the Buckingham criterion indicated no 
wear was to be expected. And yet there was a wide mar- 
gin between the wear and dynamic loads on the old bevel 
gears as compared with the spur gears. Because the 
original spur gears were so badly scored and worn away 
from a combination of poor lubrication and inadequate 
metallurgy, (Figs. 2, 3, 4), we conclude first that an EP 
additive would reduce the scoring, and secondly, the 
Buckingham criterion was not directly applicable with- 
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Fig. 2. 18" Mill No. 3 Spur Pinion (old). 


out a higher safety margin. Therefore, a new set was 
ordered with 18” face vs. 1214” and with higher hardness. 
(Figs. 5, 6). 

Unfortunately, evidence of pitting already has begun 
on these new gears. Actually the spur pinion hardness 
was reduced from 240 to 212 Brinell simultaneously with 
an increase in face length from 1214” to 18” (See Fig. 
1). However, the advantages of one change were can- 





Fig. 3. 18" Mill No. 3 Spur Gear (old). 
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Fig. 4. 18" Mill No. 2 Spur Gear. 


celled by the disadvantages of the other, so that the pres- 
ent spur gears and pinions have no greater wear resist- 
ance capacity than before. Though tricresyl phosphate 
has been added to the oil to lessen the scoring, it is evi- 
dent that these spur gears will eventually fail as did their 
predecessors. 

On the other hand, the bevel gears seem to be unaf- 
fected. (Figs. 7,8). At the time of our spur gear change 
the original bevel gears were kept in the mill. Note that 
though straight oils have been in use for a long time, ap- 
parently the criterion was reliable in this case. To sum- 
marize, Buckingham’s method of evaluation indicated the 
bevel gears had a wide margin of safety built into them— 
while the spur gears had much less. Though the Buck- 
ingham criterion indicated no wear should have taken 
place in either, it is certainly noteworthy that the method. 
as applied to steel mill gearing, did establish that the 
bevel gear rating was higher than the spur and was then 
borne out in experience. 

It is pertinent to note AGMA’s criterion most appli- 
cable to this problem was attempted on the original spur 
teeth, actually indicating the teeth were under-designed. 
unlike the Buckingham criterion. One might ask the 
relative appropriateness of applying either the AGMA or 
the Buckingham technique on all steel mill gearing. After 
this initial study, it was apparent that most steel mill 
gears fall out of the range of the published AGMA charts 





Fig. 5. 18" Mill No. 3 Spur Pinion (new). 





Fig. 6. 18" Mill No. 3 Spur Gear (new). 


and that Buckingham’s procedure is more easily adapt- 
able. Therefore, all our subsequent studies were made 
using the latter. This method may ultimately serve to 
indicate a solution and perhaps only a minor modifica- 
tion will be necessary to adapt it to steel mill gearing. 


30” FOUR-STAND BILLET MILL 


A 30” four-stand billet mill was recently installed and 
almost immediately the pinions on the second and fourth 
stands began to pit. A well recognized lead naphthenate 
type E—P lubricant had been used from the very begin- 
ning, and of course the situation caused alarm. In an 
effort to track down the trouble, studies of loads were 
made and photos taken bi-monthly for record purposes. 
The data shown in Figure 9 give some idea of the load 
conditions. 

Note the wide difference in the dynamic and wear load 
of No. 2 stand, whereas No. 4 stand’s wear-load capacity 
is closer to its dynamic load. Fig. 10 shows the pitting 
condition on No. 2. Fig. 11 is a photograph taken two 
years later. At the beginning there were but a few iso- 
lated pits, but after nearly two years the destruction had 
progressed much further, even up to the addendum. Fig. 
12 shows No. 4 stand. Careful examination will reveal 
failure here has not progressed quite so far. Fig. 13 (in 
tabulation) shows what effect various design changes 





Fig. 7. 18" Mill No. 11 Bevel Gear. 
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Fig. 12. 30" Mill No. 4 Pinion—1956. 
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30" Mill Pinion Study. 


rg. 9: 


(realizing the space limitations) might be made to im- 
prove the situation. 

The greatest single improvement can be attained by 
changing the hardness to 350 Brinell. This would cer- 
tainly point up the need for improved metallurgy. Heat 
treating and grinding facilities are claimed to be the lim- 
iting factors on pinions of this size. It would appear 
therefore that some attention should be given to improv- 
ing these facilities, otherwise the condition indicated by 
these pinions will be with us for a long time. 





In this case, the only attempt at correction has been 
to follow the vendor’s subsequent recommendation, that 
a different and more viscous lubricant be substituted. 
The photos reveal that pitting has not ceased and ultimate 
failure by pitting seems a foregone conclusion. 


In a duplicate installation, the vendor added 12 inches 
to the face and immediately corrected the difficulty, The 
limit load for wear was raised by 14% and so far these 
pinions are in excellent condition (Fig. 14). 


This installation seems to point up the fact that cor- 
rection of pitting difficulties cannot be effected by use of 
E—P lubricants. Further, the Buckingham criterion 
seemed to work as a forecast of the fact that the pinions 
were inadequately designed. From this point on, in our 
illustrations, we find the conclusion to be the same — the 
Buckingham criterion, comparison of the limit load for 
wear vs. dynamic load, faithfully forecast the con- 
dition of the gear teeth regardless of the lubricant used! 





Fig. 11. 30" Mill No. 2 Pinion—1956. 
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COLD STRIP MILL PINIONS 


Taking them in chronological order, the 42” tandem 
mills were erected in 1936-1937. In 1941 delivery speed 
was increased from 1200’ per min. to 1800’ per min. 
All the mill pinions have been in service from the begin- 
ning with no E.P. additives ever used. Fig. 15 is typical 
of all the gears on these stands. The excellent condition 
of the teeth is apparent. The pinions were case carbur- 
ized, heat treated and finish ground, and their life seems 
to be indefinite at this stage, nearly 20 years after instal- 
lation. 


The 56” Cold Tandem Sheet Mill (our second example) 
erected in 1947 was originally a 4-stand mill delivering 
steel at 3000’ per min. Then it was stepped up to nearly 
4000’ per min. with the addition of a 5th stand — the 
fourth stand remaining at 3000’ per min. 


Fig. 16 illustrates the general condition throughout. 
Even here the teeth look good although only a straight 
mineral oil has been used. 

The third study involves a 66” Cold Sheet Mill where 
trouble developed despite the excellent experience in the 
two previous mills. Here, despite lapping in place. initial 
wear soon occurred in the form of metal displacement 
and some incipient pitting. Immediately, tricresyl phos- 
phate was added and the scoring diminished, but the pit- 
ting continued. Nevertheless, there was some later evi- 
dence of work hardening. Figure 17 was taken very 
shortly after installation. Figure 18 shows the same pin- 
ions today. Note the pitting; but these pinions did even- 
tually work-harden, so apparently there is no cause for 
alarm. 

A tabulation of the data, Fig. 19, in all three mills 
denotes that the 505 Brineil teeth and the 319 Brinell 
teeth in the 42” and 56” Mills, respectively, should be 
satisfactory whereas the 240 Brinell teeth in the 66’’ 
Mill would be somewhat questionable as the margin of 
difference between the wear limit load for the dynamic 
load was the smallest of the group. 


With this evidence, we must conclude that the Buck- 
ingham criterion certainly forecast the early trend cor- 
rectly. Providing the limit load for wear is greater of 
the two, the larger the margin between the wear and the 
dynamic loads, the better the performance to be expected. 
Where work hardening can be expected, this margin will 
increase and provide greater capacity for longer life. 


HOT STRIP MILL 


The next illustrations are those of hot strip mill pin- 
ions, which have also been lubricated with straight min- 
eral oils, The first, Fig. 20, illustrates a failure due to 
lack of oil after 15 years’ service. Observe that the un- 
affected surfaces of the teeth are in excellent condition 
after 15 years’ service. 

Fig. 21, in turn, shows a similar pinion from a later 
installation (9 years’ service) also lubricated with a 
straight mineral oil. Both of these examples show clearly 
the excellent tooth condition and are both examples of 
finishing stand pinions. 

Fig. 22, shows a 68” — No. 4 roughing stand pinion 
with 9 years’ service indicating some wear on the ad- 
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Fig. 14. 30" Mill Longer Face Pinions. 








Fig. 15. 42" Cold Strip Mill Pinions. 








Fig. 17. 66" Cold Strip Mill Pinions (No. 4 bottom). 
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Fig. 16. 56" Cold Strip Mill Pinions. 
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66" Cold Strip Mill Pinions (No. 4 today). 
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Fig. 21. 
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68" Finishing Stand. 





Engineers 





Fig. 22. 68" No. 4 Stand. 





Fig. 23. 68" No. 2 Roughing Stand. 


The worst conditions (See Fig. 23) exist on No. 1 and 
No. 2 roughing stands where shock and impact loads are 
extremely high. Pitting is a serious factor on these 
stands and we believe only a tougher, harder gear will 
withstand the conditions. A table denoting typical dy- 
namic wear loads on these stands is given (Fig. 24). 
Note that where a considerable safety margin has been 
given these pinions — their performance has been good, 
otherwise bad. 

Data on Fig. 25, in turn, illustrate a typical rolling 
schedule per stand on hot strip mills and are indicative 
of how loads are distributed among the various stands. 


MISCELLANEOUS EXAMPLES 


By just one of those unfortunate circumstances, the 
manufacturer of a set of plate mill pinions lapped them 
in his shop on the unloaded side of the teeth. Conse- 
quently, the loaded face had tool mark imperfections from 
the beginning. Fig. 26 shows considerable pitting that 
appears to be progressive, undoubtedly continuing until 
the gears are reversed. These pinions were lubricated 
from a central oiling system with a lead naphthenate type 
oil. Regardless of the oil, or even in this case of the 
wear capacity of the pinions, poor surfaces may be re- 
sponsible for early failure. 
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Fig. 24. Hot Strip Mill Pinion Study. 


A blooming mill set of pinions of 3400 lb. per inch of 
face with eight years of service and transmitted dynamic 
load of 213,000 lb. is shown in Fig. 27. The amazing 
fact is that these pinions were lubricated with a 300 SSU 
straight mineral oil for all that time. 

A final example is a rod mill in which there are numer- 
ous stands in tandem reducing two and three strands 
simultaneously. Billets starting at 214” x 214” are re- 
duced down to small wire. Such a mill has reduction 
gears and mill pinions as in any conventional mill. In 
one case such a mill had been in operation for 18 years 
rolling two strands simultaneously, lubricated by 560 SSU 
straight mineral oil on the entire drive. Despite mis- 
givings of the equipment builder, the gears and pinions 
did very well with no gear difficulty during that time. 

Then the mill was converted into a 3-strand mill and 
most of the heavy loading concentrated on the first four 
roughing stands. Trouble began immediately. The 
spiral bevel roughing stand drives made of 1040 gear 
material began to pit and then break out from overload. 
In an effort to improve the situation, a lead naphthenate 
additive-type oil was quickly substituted but to no avail. 
The troubles continued just the same. The only real 
relief was noted when case hardened pinions were placed 
in service. After that, excellent performance resulted 
until in time the shock loading superimposed on what may 
be called gradual chemical wear removed the case after 
which deterioration became quite rapid — See Fig. 28. 

In this case, the solution was neither change of oil nor 
in gear material, but a new drive altogether, with larger 
tooth bearing surfaces and a harder gear material. (Fig. 
29). So the problem was solved by a major operation 
and not by a mere change of oil. The latter could have 
retarded welding, but could not check the pitting nor 
counteract the lack of sufficient beam strength. 

While this was going on in the drive, the mill pinions 
were also failing because of the extra load. The first im- 
provement was to go from a cut gear to a case-hardening 





Fig. 26. 134" Plate Mill Pinion. 





Fig. 27. 46" Bloomer Pinion. 


and grinding, making use of available grinding equip- 
ment. For a while this worked out very well and surfaces 
were bright and polished. As before, the lead naphthe- 
nate E.P. oil was used. However, after only about a 
year, the teeth simply crumbled. The hardened case was 
gone. Another solution was needed. It would have been 
wonderful if an oil were available to do the job, but this 
again was a problem where change of oil was not likely 
to help. 


GRINDING PROCEDURE 


Just about this time a Swiss method for grinding gear 
teeth was under study. The practice 
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Fig. 25. Hot Strip Mill Rolling Schedule. 
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and method appeared to be applicable 
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Fig. 28. Rod Mill—Spiral Bevel Gears. 


to large steel mill gears, one of the equipment builders 
cooperated and provided a trial set of pinions case hard- 
ened to 426 Brinell. 

Ground by this method and without a change in lubri- 
cation or loading, these pinions enjoyed an increased life 
of 300% — see Fig. 29 before service. and Fig. 30 after 
service. 


CONCLUSION 


All of us recognize a builder’s reluctance to attempt to 
apply small gear design techniques to large steel mill 
equipment. We can understand that there is no labora- 
tory as effective as the steel mills themselves. However, 
we have tried to show how at least one aspect of small 
gear design might actually be useful as a guide, if not 
an accurate prediction, of permissible loading of steel 
mill gearing. We believe we have also demonstrated one 
further point; lubrication of steel mill gears is only one 
of the factors affecting a steel mill gear performance — 
in many cases it is minor. 

A lubrication engineer does his best with the methods 
at his disposal. However, it has been demonstrated that 
even the best lubricants are inadequate when gear metal- 
lurgy and geometry are below standard for the job. 

Oftentimes the wear equation denotes that a specific 
material should be used, but unfortunately one which 
cannot be handled because of size limitations in our heat 





Fig. 29. Rod Mill Straight Bevel Gears. 
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Fig. 31. Rod Mill Special Ground Pinion (after three years). 


treating and grinding facilities. This problem should be 
given special consideration by equipment builders. 

We know of no lubricant that can substitute for tough- 
ness and hardness when these two factors are demanded. 
Ample anti-wear capacity is the best guarantee against 
early failure. Perhaps in steel mill gearing Bucking- 
ham’s wear load limit should be equal to 1.5 times the 
anticipated dynamic load. Where we have had such mar- 
gins, our gears have lasted longer with minimum wear 
even though they were lubricated with straight mineral 
oils. 
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Service Experience 


With a New Multipurpose Industrial Grease 


S. R. Calish, Jr., California Research Corp., Richmond, Calif. 


The discovery of a new synthetic gelling agent has led to 
the development of a multipurpose industrial grease having 
widespread application. The novel thickener has made it 
possible to realize the advantages of a multipurpose lubri- 
cant without undue compromise of the important lubri- 
cation properties obtained with specialized greases. Be- 
cause the new grease is compatible with all known grease 
types, no special precautions are required to introduce it 
into an existing lubrication system. The paper outlines 
the necessary performance characteristics for greases in 
many major industries and emphasizes the limiting environ- 
mental conditions for each. Specific examples of product 
application in unusual or severe service are cited. 


The recent history of grease research and development 
is replete with announcements of new, multipurpose 
greases. Each truly new grease, involving a novel thick- 
ener-oil combination, was the result of an effort to extend 
the utility of the lubricant beyond the load, speed, or tem- 
perature limitations of existing products. In so doing, 
greases were developed that suitably lubricated bearings 
of equipment operating in environments formerly thought 
to be too severe for grease lubrication. 

With each major grease development, the unusual ap- 
plication became more commonplace. Recently, service 
requirements have more than kept pace with grease prog- 
ress. Today, factors such as high speed (DN values above 
2 X 10°), extreme temperatures (below —65°F and 
above 400°F), and radiation resistance are being super- 
imposed upon the normal environmental hazards and mili- 
tate against the chances of formulating a truly all purpose 
grease. While it is true that these excessively severe serv- 
ices are unusual today, and often do not involve the vol- 
ume of lubricant which makes extensive research and de- 
velopment desirable, the specialized greases of today be- 
come the basis for the multipurpose greases of tomorrow. 

Greases have always been multipurpose lubricants. 
Ever since animal fats were first applied to the wheels of 
carts, greases have not been confined to single applica- 
tions. One of the earliest greases, using a lime-tallow 
thickener, is still a widely used lubricant. By many stand- 
ards it is a multipurpose grease. 

What distinguishes modern multipurpose greases from 
their early counterparts? For one thing, they are useful 
over wider ranges of temperature, load, and speed. More 
factors influencing their acceptance have been considered 
during their development. Such things as pumpability, 
compatibility, and toxicity are usually evaluated in addi- 
tion to the normal performance criteria. As a result, some 
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multipurpose greases are available which necessitate little 
or no compromise when applied to equipment normally 
using specialized products. 

The multipurpose character of today’s greases is a 
planned feature, not just the result of extension of field 
use. These lubricants must compete directly with spe- 
cialized products and often must provide service superior 
to that of conventional greases to compensate for their 
sometimes higher cost. 

The advantages of an outstanding multipurpose indus- 
trial grease accrue to both supplier and consumer. Con- 
siderable simplification in lubricant storage and applica- 
tion results. Fewer lubricants are needed; therefore, 
fewer need be manufactured. Misapplication of grease is 
avoided. If one grease can perform the tasks of many, it 
insures that the proper lubricant is used in most cases. 
Automatic dispensing equipment is more likely to be em- 
ployed when large volumes of grease are handled. This 
eliminates contamination resulting from hand filling of 
small grease guns or hand packing bearings from small 
containers. Less storage space, less dispensing equip- 
ment, more foolproof application, simplified training of 
lubrication personnel, and lower maintenance costs aris- 
ing from contaminated lubricants are a few of the econo- 
mies realized. The benefits are achieved only if the multi- 
purpose grease can be substituted for the bulk of greases 
used. They are maximized if it can serve alone. 

The laboratory phases of the development of a new 
multipurpose industrial grease have already been re- 
ported':*. Preliminary evaluation of the new product 
was so encouraging that an extensive service test program 
was initiated. After more than a year of extensive tests, 
the product was commercialized. Several tests in electric 
motors are still in progress after almost three years of 
operation. In this paper, service experience with the new 
grease, both before and after becoming a branded prod- 
uct, is summarized. Special attention will be given to 
performance in critical applications. 


GENERAL PERFORMANCE REQUIREMENTS 


Early in the development stages of this new multipur- 
pose industrial grease, our conception of the performance 
requirements for the major industries of the West Coast 
was summarized. Later, prior to selecting service test 
locations, these requirements were analyzed to decid 
which industries offered the most severe test of product 
quality. 
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Figure 2. Performance of Terepthalamate and conventional greases. 


Figure 1 shows our estimate of the performance re- 
quirements for greases in industry and gives the approxi- 
mate relative importance of these properties in each field. 

Many conclusions may be drawn from this illustration, 
but of principal interest is the fact that each grease prop- 
erty is critical in some industry. This means that a true 
multipurpose lubricant must provide performance equal 
or superior to that of specialized greases in all cases, with 
essentially no compromise. This was the goal of the re- 
search effort, and the service experience described in this 
paper verifies our preliminary evaluation. 

Progress in the design of automatic lubrication equip- 
ment plus the increasing complexity of the lubrication 
function have combined to introduce automatic grease dis- 
pensing devices into almost every industry. The impor- 
tance of the pumpability or dispensability of a multipur- 
pose grease is highlighted by this property, being so des- 
ignated on the chart more times than any other. Consid- 
erable effort has been spent in studying the flow proper- 
ties of greases, and this work has enabled us to select the 
proper grease consistencies to provide adequate pump- 
ability under most ambient temperature conditions. 

The chart indicates that the next most important fea- 
ture of a multipurpose grease is compatibility®. When a 
new grease is introduced into a lubrication system for 
the first time, it mixes with the product normally used 
unless the system is thoroughly cleaned of residual grease. 
if mixing occurs, it is essential in most industries that no 
adverse effect upon grease performance be encountered. 


Corrosion prevention has occupied an important seg- 
ment of the industrial research field. U.S, industry loses 
millions of dollars annually to the effects of rust and cor- 
rosion. It is a decided service advantage to be able to 
offer a grease which not only prevents rust while equip- 
ment is in operation but can be used as a preservative for 
idle machinery and bearings. Also, in process industries, 
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water is constantly washing away grease and promoting 
corrosion. Based on the frequency of solid dots on the 
chart, these features, which we call moisture resistance. 
rate third in importance for a multipurpose grease. 


THE TEREPHTHALAMATE MULTIPURPOSE 
INDUSTRIAL GREASE 


The development of the novel thickener (sodium octa- 
decyl terephthalamate), when coupled with a quality base 
oil and additives, made possible service tests in applica- 
tions formerly calling for highly specialized greases. This 
service evaluation was not undertaken before laboratory 
performance had been completely determined. Table I 
summarizes the properties of the new grease as determined 
by laboratory test. A complete discussion of this testing 
is given in the Dreher, Hotten, and Carter paper” cited 
previously. 

Using the same criteria as given in Figure 1, the per- 
formance of the terephthalamate grease is compared with 
other conventional products in Figure 2. Some of those 
materials listed would be considered specialized products, 
while others represent current multipurpose greases. In 
our evaluation, the terephthalamate grease more nearly 
represents the performance level required of a multipur- 
pose industrial grease. It is outstanding in eight of the 
ten categories and poor in none. 

The service experience described in this paper was ob- 
tained during one year of controlled testing in various in- 
dustrial plants and over two years’ experience since com- 
mercialization. In the field test stage, 27 different indus- 


TABLE I PROPERTIES OF SODIUM OCTADECYL 
TEREPHTHALAMATE GREASE 
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trial concerns 
participated. 
Over 30.000 
pounds of grease 
were used in 
these iests. Some 
21 different, con- 
ventional greases 
were normally 
employed in the 
applications _ se- 
lected. After one 


» year’s marketing 
Primary fan bearings—cement | ¢ the new prod- 





Figure 3. 
we uct, sales person- 
nel were asked to cite unusual uses of the grease. From 
these “case histories”, examples of limiting environmen- 
tal conditions were chosen to illustrate severe service 


requirements faced by a multipurpose grease. 


LIMITING ENVIRONMENTAL CONDITIONS 
IN INDUSTRY 

Unusual operating conditions may be encountered in 
any industry. The manner in which a grease is applied. 
the location of equipment, and the nature of the product 
may all influence the severity of lubrication. In some 
cases, high temperatures are the limiting factor: in others. 
extremely wet conditions prevail. Contamination is a 
hazard frequently encountered. In many instances, two 
or more of these adverse factors combine to place a heavy 
operating burden upon the lubricant. 

Two other adverse operating conditions are less often 
recognized. Overlubrication of antifriction bearings 
places a premium on the work stability of lubricating 
greases. Secondly, as discussed earlier, new greases 
must be compatible with existing products. Not a single 
case of incompatibility occurred in field service in which 
the new grease was mixed with 21 other types of conven- 
tional greases. All the usual commercial soap bases were 
included in the 21 greases. 


HicH TEMPERATURES 

Heat limits grease performance in more cases than any 
other single factor. Heat resistance is a necessary quality 
for any multipurpose product. To be truly heat resistant, 
a grease must not soften excessively nor melt at the oper- 
ating temperature. It must also be able to function nor- 
mally over long periods of time at elevated temperatures. 
To do these things, a grease must have a high melting 
point and resist oxidation. 

High temperature applications of terephthalamate 
greases have been numerous. These involve temperatures 
of 400°F and over with frequent relubrication and in 
sealed antifriction bearings at somewhat lower tempera- 
tures. Electric motors in hot locations, dry kiln fan jack- 
shaft bearings, hot oil pumps, drying oven fans, ore sling- 
ers, and draft fans are just a few examples of grease- 
lubricated equipment where heat resistance is important. 

One of the first high temperature applications experi- 
enced was in the primary fan bearings of cement kilns. 
shown in Figure 3. Heat from the burner end of the kiln 
is radiated to this area and superimposed upon bearing- 
generated heat. Originally, temperatures were in the or- 
der of 250°F. Application of terephthalamate grease 
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dropped temperature to about 175°F. This work-stable 
grease fed gradually to the bearing and eliminated that 
portion of heat caused by excessive circulation of grease. 

The hot oil pump of asphalt hot-mix plants feeds asphalt 
at 400°F and above into the blending section of the plant. 
After a few minutes operation, the entire pump is at this 
temperature. Only greases which are not fluid at the op- 
erating temperature will lubricate these pumps. The so- 
dium octadecyl terephthalamate thickener is one of the 
few materials that will withstand this temperature. The 
pump is shown in Figure 4. 

In one of the service tests which could be readily 
analyzed statistically, the terephthalamate grease was used 
to pack the bearings of fans used to circulate a reducing 
atmosphere in annealing ovens in a large West Coast steel 
mill. Failures had been numerous in this equipment. 
principally due to overlubrication. More than 200 fans 
are used in the annealing bay of this mill. Bearing tem- 
peratures average 240°F. Twenty-four 714 hp, 3450 rpm 
fan motors were lubricated with this grease, while ten 
were packed with the product for reference purposes. 

At the start of this test, it was recommended that bear- 
ings be packed with grease and that lubrication fittings 
be removed. In the first three months’ operation, six 
motors lubricated with the regular soda base ball bearing 
grease failed. The terephthalamate grease, however, has 
provided excellent lubrication for over 214 years with- 
out relubrication and has been adopted throughout the 
plant by the electrical department. 


Heat Pius Moisture 


It is not unusual to find the combined effects of heat 
and moisture working together to diminish the effective- 
ness of lubricating grease. Even at temperatures above 
the boiling point of water, steam may be used to control 
humidity or in processing materials. 

A new and very severe application for grease in the 
lubrication of aseptic canning machines. Superheated 
steam is used to sterilize cans and evacuate containers, all 
in one operation, Temperatures up to 500°F are encoun- 
tered and moisture is always present in cooler locations. 
A photograph of this equipment is shown in Figure 5, 
which indicates the variety and complexity of the lubrica- 
tion job. Conventional greases merely become liquid and 
run out of the lubricant passages. Terephthalamate 
grease permits satisfactory operation of this machine. 


To control the 
rate at which 
water is removed 
from lumber in a 
dry kiln, steam is 
introduced into 
the hot air 
stream. Heat plus 
moisture is en- 
countered in the 
center fan bear- 
ings of such in- 
stallations. These 
are large, high 
speed, rolling Figure 4. Hot oil pump bearings — asphalt 
contact bearings _ plant. 
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lubricated through fittings located outside the fan duct. 
A typical installation is shown in Figure 6. 


Again, in the lumber industry, high speed bearings in 
the band saw head rig sometimes operate at temperatures 
above the boiling point of water. The lower bearing. 
Figure 7, is continuously subjected to the washing action 
of water used to cool the saw blade. Many sawmill ap- 
plications are similar, differing only in the degree of haz- 
ard to effective lubrication. The new grease actually pro- 
provided improved performance in this equipment. 

An unusual application in which high temperatures and 
moisture combine is in ball bearing, swivel steam joints, 
such as are found in the chemical, petroleum, and paper 
industries. The steam heated dryer rolls of a paper ma- 


chine are shown 
in Figure 8. In 
this case, 150 
pound, 350°F 
steam passes 
through the joint. 
The lubricant 
permits move- 
ment of the joint 
and acts as a seal. 
The new, multi- 
purpose indus- 
trial grease is the 
only product 
which remains in 
the joints, with 
the exception of 
costly synthetic 
greases. 
WATER 
CONTAMINATION 
Lubricating 
greases may en- 
counter water in 


Figure 5. Aseptic canning machine. 








Figure 6. Center bearing — lumber dry kiln fan. 


Journal of the American Society of Lubrication Engineers 





Figure 7. Band saw head rig and carriage. 


almost any industrial application. Direct entry of water 
into bearings occurs when seals are inadequate or in poor 
condition and when grease does not adhere to the journal 
to form a sealing collar. In many cases, equipment design 
accentuates this problem, especially in the food processing. 
metal working, and forest products industries. It is cus- 
tomary in canneries, breweries, bakeries, and dairies to 
wash down all equipment with a high pressure, hot water 
hose. This is done to maintain cleanliness, but its effect 
on lubrication can be disastrous. An example of a mod- 
ern, high-speed beer can closing machine which is sub- 
jected to this treatment is shown in Figure 9. Water 
washing, coupled with high rotating speeds, contamina- 
tion with beer, limited lubricant reservoir, and close tol- 








Figure 8. Ball bearing swivel steam joints on paper machine. 
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Figure 9. Beer can closing machine. 


erances, provide a severe test of a lubricant. Terephthala- 
mate greases successfully meet the requirements of this 
service. 

In some industries, bearings are called upon to operate 
submerged in water. While the bearing housings are con- 
sidered to be totally enclosed, such is rarely the case. The 
lower bearing of the green chain of a modern sawmill is 
under the surface of the water of the log pond. It is 
usually a babbitted journal bearing, and the grease must 
provide the seal. Greases must withstand the washing 
action of water and at the same time tolerate a certain 
amount of admixture with it. The new grease provided 
satisfactory lubrication despite submergence in water. 
Figure 10 shows typical log pond and green chain. 

During the early service test work with terephthalamate 
greases, an opportunity was offered to lubricate mine car 
wheels operating submerged in mine water. This situa- 
tion prevailed in the construction of a seven mile long, 
twenty-five foot bore tunnel for one of the large hydro- 
electric plants in California. Contamination and corro- 
sion of mine car wheel bearings were a constant head- 
ache, and operation was maintained only by lubrication 
of the wheel bearings three times a day. Figure 11 gives 
an indication of the extent of the problem. The new 
grease not only provided better lubrication in the pres- 
ence of water, but reduced corrosion of bearings to a 
tolerable level. Lubrication intervals were gradually ex- 
tended to weekly periods. 

This grease has also found eager acceptance in the ma- 
rine trade. The advantages of a multipurpose grease are 
apparent when the limited storage space and frequent 
change of personnel of a working vessel are considered. 
In a typical tanker operation, the water resistance and 
rust protective properties of the product made it possible 
to replace four other greases. On tankers, much of the 
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topside equipment, of which the forward anchor winch, 
Figure 12, is an example, is subjected to the washing 
action of sea water. A grease must have excellent water 
resistance, adhere to metal surfaces, and provide corro- 
sion protection to lubricate satisfactorily in these loca- 
tions. 


Rust PROTECTION 


While rust protection is a phase of over-all water re- 
sistance, it is mentioned separately here because of its 
importance in the seasonally-operated equipment typical 
of a large segment of West Coast industry, such as log- 
ging, farming, and food processing. When equipment is 
laid up for extended periods, especially if no precautions 
are taken to preserve it, protection of bearing surfaces 
is the responsibility of the lubricant. Rust preventive 
additives can be used in most greases to accomplish this; 
however, some grease thickeners will not tolerate surface 
active materials. 





Figure 10. Log pond — green chain. 





Figure ||. Mine car in typical wet operations. 
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A good example of the type of corrosion encountered 
in seamer roll bearings of a can-closing machine is shown 
on the bearings at the top of Figure 13. The lower bear- 
ings were in identical service but were lubricated with 
the new, rust inhibited, multipurpose industrial grease. 


EXCESSIVE WORKING OF GREASE 


In today’s modern machinery, excessive working of the 
grease is frequently a limiting environmental factor. More 
and more plants are adopting centralized grease dispens- 
ing equipment. Whether this is manually or automati- 
cally operated, the result may be overlubricated bearings. 
This is true because the systems mechanically feed me- 
tered amounts of grease to each bearing regardless of the 
changing lubrication requirements of the bearing. 

Successful operation of overlubricated antifriction bear- 
ings requires highly work-stable greases. When greased 
by hand gun until all clearances are full of lubricant, high- 
speed antifriction bearings may shear greases to the point 
of fluidity before the lubricant can escape from the work- 
ing area. 

Steel rolling mills provide excellent examples of auto- 
matic, centralized grease-dispensing systems, feeding as 
many as 200 bearings per pump. In a mill hot-rolling 
steel plate and sheet, a grease may be severely worked in 
bearings subjected to heat and water contamination. Un- 
less an extremely heat- and work-stablé multipurpose 
grease is used, there is a pile of grease under every bear- 
ing in the mill due to leakage. 

The bearings in modern, high-speed news presses are 
precision roller bearings which have more than the usual 
number of rollers per bearing to permit precise index of 
press roll position and to maintain that adjustment. This 
bearing design allows little room for grease, and what 
grease is applied is constantly under shear. As these 
presses turn out 28,000 copies per hour, the roll speed 
and shear rate are high, The work stability of the 
terephthalamate grease permitted satisfactory lubrication 
of the bearings of the Hoe press, shown in Figure 14, with 
no lubricant loss due to leakage. 


PUMPABILITY 


The pumpability of lubricating greases is determined 





Figure 12. Oil tanker anchor winch. 
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by two factors, feed to the pump suction and flow through 
long pipelines or hoses. When considering portable, air- 
operated dispensing equipment, as used in the transporta- 
tion, contracting, agriculture, and logging industries, the 
ability of a grease to flow to the pump suction is of major 
importance. Freedom from pump cavitation is deter- 
mined by the unworked consistency; and for reasonable 
ambient temperatures (down to +20°F), greases having 
a minimum penetration of about 250 at 77°F appear to 
function satisfactorily. 

The use of efficient follower plates in both portable 
and permanent grease dispensing equipment eliminates 
the cavitation problem. Most automatic dispensing pumps 
are fitted with air-pressurized follower plates to feed 
grease positively to the pump suctions. 

The second aspect of pumpability is flow in long lengths 
of pipe and hose. When the long lines of centralized 
grease dispensing systems are considered, this becomes 
the important limiting factor. The apparent viscosity of 
a grease and its change with rate of shear and tempera- 
ture are the principal variables affecting pumpability of 
the lubricant. The viscosity-temperature characteristics 
of the mineral oil component play a big part in determin- 
ing this relationship. 

If the piping is too long, or if it is not properly pro- 
tected from very low temperatures, grease pumpability 
may be less than expected. In one West Coast steel mill, 
the delivery end of the rolling mill building is not pro- 
tected from the weather. Temperatures may drop to 
—10°F in a location where automatic systems are feed- 
ing run-out table bearings. Despite these low ambient 
temperatures, the pumpability of the terephthalamate 
grease was adequate in the dual line system feeding over 
200 bearings through 550 feet of 14-inch pipe. This is 
a longer run than the maximum recommended by the 
grease pump manufacturer. 

An unusual pumpability difficulty experienced with 
the multipurpose grease has been in the direction of over- 
pumpability. Because of the thickener particle size and 
shape, and the viscosity characteristics of the base oil, 
this grease is more readily pumped than conventional 
greases of similar ASTM worked penetrations. For this 
reason, lubrication personnel using high pressure hand 
guns have had to be cautioned about overgreasing. 
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Figure 13. Seamer roll bearings. 
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Figure 14. High speed news press Figure 16. Crusher house cement plant 
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Figure 9. Beer can closing machine. 


erances. provide a severe test of a lubricant. Terephthala- 
mate greases successfully meet the requirements of this 
service. 

In some industries. bearings are called upon to operate 
submerged in water. While the bearing housings are con- 
sidered to be totally enclosed. such is rarely the case. The 
lower bearing of the green chain of a modern sawmill is 
under the surface of the water of the log pond. It is 
usually a babbitted journal bearing, and the grease must 
provide the seal. Greases must withstand the washing 
action of water and at the same time tolerate a certain 
amount of admixture with it. The new grease provided 
satisfactory lubrication despite submergence in water. 
Figure 10 shows typical log pond and green chain. 

During the early service test work with terephthalamate 
greases, an opportunity was offered to lubricate mine car 
wheels operating submerged in mine water. This situa- 
tion prevailed in the construction of a seven mile long, 
twenty-five foot bore tunnel for one of the large hydro- 
electric plants in California. Contamination and corro- 
sion of mine car wheel bearings were a constant head- 
ache. and operation was maintained only by lubrication 
of the wheel bearings three times a day. Figure 11 gives 
an indication of the extent of the problem. 
grease not only provided better lubrication in the pres- 
ence of water, but reduced corrosion of bearings to a 
tolerable level. Lubrication intervals were gradually ex- 
tended to weekly periods. 


The new 


This grease has also found eager acceptance ir the ma- 
rine trade. The advantages of a multipurpose grease are 
apparent when the limited storage space and frequent 
change of personnel of a working vessel are considered. 
In a typical tanker operation, the water resistance and 
rust protective properties of the product made it possible 
to replace four other greases. On tankers, much of the 
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topside equipment, of which the forward anchor Winch 
Figure 12, is an example. is subjected to the washing 
action of sea water. A grease must have excellent Water 
resistance, adhere to metal surfaces, and provide corro. 
sion protection to lubricate satisfactorily in these loca. 
tions. 


Rust PROTECTION 


While rust protection is a phase of over-all water re. 
sistance, it is mentioned separately here because of jts 
importance in the seasonally-operated equipment typical 
of a large segment of West Coast industry. such as log. 
ging, farming, and food processing. When equipment js 
laid up for extended periods, especially if no precautions 
are taken to preserve it, protection of bearing surfaces 
is the responsibility of the lubricant. Rust preventive 
additives can be used in most greases to accomplish this: 


however, some grease thickeners will not tolerate surface 
active materials. 





Figure 10. Log pond -— green chain. 





Figure 11. Mine car in typical wet operations. 
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A good example of the type of corrosion encountered 
in seamer roll bearings of a can-closing machine is shown 
on the bearings at the top of Figure 13. The lower bear- 
ings were in identical service but were lubricated with 
the new, rust inhibited, multipurpose industrial grease. 


Excessive WORKING OF GREASE 

In today’s modern machinery, excessive working of the 
grease 1S frequently a limiting environmental factor. More 
and more plants are adopting centralized grease dispens- 
ing equipment. Whether this is manually or automati- 
cally operated, the result may be overlubricated bearings. 
This is true because the systems mechanically feed me- 
tered amounts of grease to each bearing regardless of the 
changing lubrication requirements of the bearing. 

Successful operation of overlubricated antifriction bear- 
ings requires highly work-stable greases. When greased 
by hand gun until all clearances are full of lubricant, high- 
speed antifriction bearings may shear greases to the point 
of fluidity before the lubricant can escape from the work- 
ing area. 

Steel rolling mills provide excellent examples of auto- 
matic. centralized grease-dispensing systems, feeding as 
many as 200 bearings per pump. In a mill hot-rolling 
steel plate and sheet. a grease may be severely worked in 
hearings subjected to heat and water contamination. Un- 
less an extremely heat- and work-stable multipurpose 
grease is used, there is a pile of grease under every bear- 
ing in the mill due to leakage. 

The bearings in modern, high-speed news presses are 
precision roller bearings which have more than the usual 
number of rollers per bearing to permit precise index of 
press roll position and to maintain that adjustment. This 
bearing design allows little room for grease. and what 
As these 
presses turn out 26,000 copies per hour, the roll speed 
and shear rate are high. The work stability of the 
terephthalamate grease permitted satisfactory lubrication 
of the bearings of the Hoe press. shown in Figure 14, with 
no lubricant loss due to leakage. 


grease is applied is constantly under shear. 


PUMPABILITY 


The pumpability of lubricating greases is determined 





Figure 12. Oil tanker anchor winch. 


Journal of the American Society of Lubrication Engineers 


by two factors, feed to the pump suction and flow through 
long pipelines or hoses. When considering portable. air- 
operated dispensing equipment, as used in the transporta- 
tion, contracting, agriculture, and logging industries. the 
ability of a grease to flow to the pump suction is of major 
importance. Freedom from pump cavitation 
mined by the unworked consistency; and for reasonable 
ambient temperatures (down to +-20°F), greases having 
a minimum penetration of about 250 at 77°F appear to 
function satisfactorily. 


is deter- 


The use of efficient follower plates in both portable 
and permanent grease dispensing equipment eliminates 
the cavitation problem. Most automatic dispensing pumps 
are fitted with air-pressurized follower plates to feed 
grease positively to the pump suctions. 

The second aspect of pumpability is flow in long lengths 
of pipe and hose. When the long lines of centralized 
grease dispensing systems are considered, this becomes 
the important limiting factor. The apparent viscosity of 
a grease and its change with rate of shear and tempera- 
ture are the principal variables affecting pumpability of 
the lubricant. The viscosity-temperature characteristics 
of the mineral oil component play a big part in determin- 
ing this relationship. 

If the piping is too long. or if it is not properly pro- 
tected from very low temperatures, grease pumpability 
In one West Coast steel mill. 
the delivery end of the rolling mill building is not pro- 


may be less than expected. 


tected from the weather. Temperatures may drop to 
—10°F in a location where automatic systems are feed- 
ing run-out table bearings. Despite these low ambient 
the pumpability of the terephthalamate 
grease was adequate in the dual line system feeding over 


200 bearings through 550 feet of This is 


temperatures, 


l4-inch pipe. 
longer run than the maximum recommended by the 
grease pump manufacturer. 

An unusual pumpability difficulty experienced with 
the multipurpose grease has been in the direction of over- 
pumpability. Because of the thickener particle size and 
shape. and the viscosity characteristics of the base oil. 
this grease is more readily pumped than conventional 
greases of similar ASTM worked penetrations. For this 
reason, lubrication personnel using high pressure hand 
guns have had to be cautioned about overgreasing. 





Figure 13. Seamer roll bearings. 
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Figure 14. High speed news press. 
SoLip CONTAMINANTS 


One of the functions of a grease. indeed one of the rea- 
sons for using a grease instead of an oil. is to act as a 
seal to prevent the entry of dust and dirt into bearings. 
Greases which weakly adhere to metal surfaces. or which 
flow readily under moderate centrifugal forces. do not 
form a sealing collar about the clearance between rotating 
shafts and bearing supports. 

Experience with the terephthalamate grease has shown 
that this product resists throw-off and provides a visible 
seal about the face of antifriction bearings. In the crush- 
er house of one of the world’s largest cement plants. shown 
in Figure 15. there is ample opportunity for both solid 
and water contamination to occur. The multipurpose 
grease demonsirated its ability to seal out contamination 
in this application. 


POSSIBLE IMPROVEMENTS IN THIS 
MULTIPURPOSE GREASE 


Other environmental factors may contribute to limiting 
the usefulness of a lubricant. Those discussed are the 
most important and most frequently encountered. This 
new industrial grease has proved. through satisfactory 
lubrication in service. that it is the latest word in multi- 
purpose lubrication. We do not believe it will be the 
last word. 

A softer grade of the new grease than that described in 
Table I was service tested simultaneously. This softer 
grease is more readily pumped in the long lines of cen- 
tralized dispensing systems. It also permits suction fill- 
ing of hand guns. 

A harder version of the terephthalamate grease will be 
required to withstand the combined effects of heat and 
vibration found in a few special applications. For in- 
stance. the new grease did not lubricate magneto bearings 
of oil well pumping engines as well as a conventional 
specialized product. In a hot shaker screen bearing at a 
phosphate plant. relubrication at frequent intervals was 
needed to maintain lubrication. 

The most effective rust inhibitors used in greases are 
generally emulsifiable materials. In the presence of 
moisture, the surface of rust inhibited greases may dis- 
color due to the emulsification of the surface layer of the 
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Figure 15. Crusher house — cement plant. 


grease. While this discoloration may be objectionable to 
the user. it has no functional significance. Non-emulsi. 
fiable inhibitors will eliminate this difficulty when effec. 
tive ones become available. 


CONCLUSIONS 


Service experience with the terephthalamate grease has 
proved that it more closely approaches the all-purpose 
grease than any other commercially available product 
known to us. Its heat resistance. exemplified by its drop. 
ping point in excess of 500°F. has permitted the success- 
ful lubrication of machinery that could not otherwise be 
operated. In the presence of moisture. or heat plus 
moisture, the grease remains in place and protects the 
bearing against corrosion, It forms an excellent sealing 
collar and prevents the entry of harmful contaminants 
into bearings. The new thickener provides a grease of 
outstanding work stability. which is so necessary in the 
lubrication of overpacked antifriction bearings. As de- 
scribed early in the paper. not a single case of incom- 
patibility has been encountered with the new product. 
although it has displaced nearly every other type of grease 
now manufactured. 
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COMMENTARY 


J. A. Bell, Shell Oil Co. 


The author presents an excellent review of the functional re- 
quirements which the modern multipurpose industrial grease must 
meet. The laboratory evaluation data illustrate that the terephthala- 
mate grease possesses the desired basic properties. Extensive serv- 
ice experience substantiates that this grease will function in a va- 
riety of applications covering a wide range of operating conditions. 

(Continued on p. 669) 
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4A Field Study of Gas Engine Lubricants 


C. M. Floyd, Humble Oil & Refining Company, Baytown, Tex. 


This paper discusses the results of field tests of several years 
duration covering the use of gas engine lubricants, of both 
naphthenic and paraffinic base stocks, in detergent and 
non-detergent formulations. These tests were made in both 
twoevele and four-cyele gas engines. The effects of these 
oils on engine wear and engine cleanliness were evaluated. 
The used oil tests obtained and their significance are dis- 
cussed also. 


The expansion in the utilization of natural gas since 
the end of World War II has been at an ever increasing 
rate. One of the prime factors in making this expansion 
possible has been the development and improvement of 
the high output. relatively high speed gas engines. These 
engines have been found to be highly satisfactory for 
pumping natural gas for repressuring in the production 
of crude oil and for the recovery of field natural gasoline 
from the gas produced in the field. They have made pos- 
sible the development of transcontinental gas pipe lines 
which have in turn brought gas to areas not previously 
served by this fuel. They have been used in many instal- 
lations solely for the production of electric power and in 
others for processing of chemicals in the expanding petro- 
chemical industries. 

With such a wide range of usefulness. problems of 
lubrication continue to arise as engines are designed and 
built for new applications. The turbo-charging of en- 
sines presents new problems. It has also been found that 
conventional engines can be turbo-charged by the instal- 
lation of turbo-charger kits. When the horsepower of the 
conventional engine is stepped up some 30-50 per cent. 
new problems of lubrication arise. In line with the de- 
velopment of the gas engine. it has become imperative 
that studies be made to insure that adequate supplies of 
high quality lubricants be provided for this growing seg- 
ment of industry. 

Because of the relatively mild conditions generally 
prevailing in the earlier gas engines. non-additive type 
oils have gained a wide acceptance in the gas engine 
held. However. there has been an increasing trend in the 
industry to use detergent additive type oils in these en- 
gines. presumably on the assumption that the improved 
lubrication and decreased maintenance costs would off- 
set the increased cost of the oils. In view of the very 
limited data available on the performance of different 
formulations of lubricants in gas engines of various types. 


Presented before the 12th Annual Meeting of The American So- 
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the author’s company has been carrying out field test 
studies on the problem for the past several years. An im- 
portant aspect of this study has been to evaluate the effect 
of additives on lubricant performance. It is the purpose 
of this paper to discuss the results of the field lubricant 
test program which has involved the field testing of both 
naphthenic and paraffinic base oils in both two-cycle and 
four-cycle engines. During this time over one million 
test hours were logged on these engines. The study is 
still being pursued intensively. 


PURPOSE AND SCOPE OF PROGRAM 


The purpose of the test program was to study under 
actual field operating conditions the use of oils of widely 
different compositions in several different types of gas 
engines. This type of program is essential because there 
are as yet no really satisfactory screening tests available 
for accurately predicting in the laboratory what the oil 
will do in actual field engines. 

The scope of this program as discussed here will be 
concerned with the testing of commercially marketed oils 
and experimental oils in engines representative of the two- 
cycle and four-cycle operations. 

The oils to be discussed here are of two basic types: 
that is, (1) 100 plus VI oils from paraffinic crudes and 
(2) 60 plus VI oils from naphthenic crudes. These oils 
were tested as uncompounded oils, mildly detergent oils. 
detergent oils of MIL-L-2104A, Supplement I and Series 
III levels. The oils tested and the engines used are shown 
in the table below: 





Engines 


Oil Composition 2-Cycle  4-Cycle 
\ 100 + VI Paraffinic Base X X 
B 60 + VI Naphthenic Base X X 
G 60 + VI Naphthenic Base \ X 
(Mildly Detergent) 
D 100 + VI Paraf. Base MIL-L-2104A x 
E 60 + VI Naph. Base MIL-L-2104A X X 
F 100 + VI Paraf. Base Supplement I X 
G 60 + VI Naph. Base Series III X X 





DISCUSSION 


Early in the testing work it was concluded that the 
problems connected with the various types of engines 
would very markedly influence the types of oils to be 
tested and the manner in which they were tested. Thus. 
the two-cycle engines and the four-cycle engines were 
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considered separately for the purpose of this study. In 
the two-cycle engine, port plugging and ring sticking are 
the principal problems. These problems are aggravated 
by excessive lubrication and appear to be affected by 
engine and ring design. The crankcase oil requirements 
are not critical. However, it is customary to use the same 
oil for both power lubrication and crankcase lubrication. 

In the four-cycle engine. which is crankcase lubri- 
cated, all of the oil used to lubricate the power pistons in 
the ring zone comes from the crankcase. Further. it 
means that many of the products of combustion and par- 
tial combustion find their way into the crankcase. Some 
of the oil that has been in the ring zone where it is exposed 
to heat, oxygen, and partially burned gases eventually 
finds its way back into the crankcase. Because of these 
factors lubrication of four-cycle engines involves two 
problems. The first of these is adequate lubrication and 
cooling of the engine. This includes keeping ring zone 
deposits to a minimum. The second problem is one of 
preparing oils of sufficient stability that they can resist 
oxidation, carry particles of soot. carbon, etc., to the fil- 
ters. and keep the rings and crankcases clean. 

At the beginning, it may be well to state one general 
conclusion that may be drawn from the field test to date. 
Where engines are kept clean through the use of good oil. 
and good maintenance. wear is not a problem. Thus with 
proper oil and the proper maintenance schedule wear rates 
are low. However. engine cleanliness. as it concerns port 
plugging. ring sticking. retarded heat transfer. etc.. is a 
problem: and where these factors are allowed to get out 
of hand, wear then becomes a problem. It is the pur- 
pose of this paper to discuss the role of the lubricant in 
preserving engine cleanliness so that gas engines may be 
run for years without costly overhauls. 


Two-CycLe ENGINES 


The use of intermediate VI naphthenic base oils have 
long been considered good for the two-cycle engine be- 
cause of the relatively soft carbon deposits laid down by 
these oils when compared to the somewhat harder type 
carbon laid down by the high VI paraffinic type oils. 
This difference in the properties of the two types of oils 
does make a difference in the general cleanliness of the 
two-cycle engine as shown below. 





Two-Cycle Engines 


Demerii Rating: O = Clean, 
Oil 10 Max. Deposit 
Ring Zone Overall Piston 
\ (Paraf. Base) 1.0 3.6 
B- (Napht. Base) 3.0 2.2 





A series of tests was run in the two-cycle engines on 
a mildiy detergent 60 VI naphthenic base Oil C. The oil 
with the detergent additive performed better in the two- 
cycle engines than did the straight mineral Oil B. These 
data are illustrated below: 





Two-Cycle Engines 


Demerit Rating: O Clean 


Bie) 10 Max. Deposit 
Ring Zone Overall Piston 
B_ (Napht. Base) 3.0 22 
C (Napht. Base 2.5 17 


Mildly Det.) 








The deposits formed in the engines by Oil ¢ were 
very soft and crumbled easily. The piston skirts were 
considerably cleaner and the general appearances of the 
engines were better than for Oil B. 
slightly less. 

In view of the better performance of the mildh de. 
tergent naphthenic base oil over that for the straight mip. 
eral oil in the two-cycle engine, it would be expected that 
a fully detergent oil of MIL-L-2104A level would show 
further improvement. Such proved to be the case as jllys. 
trated in the table below: 


Din ; 
Port plugging Was 





——__ 
C'wo-Cycle Engines 


Demerit Rating: O Clean 


Oil - 10 Max. Deposit 
; Ring Zone Overall Piston 
C (Napht. Base 25 1.7 = 
Mildly Det.) 
E (Napht. Base Ae 14 


MIL-L-2104A) 





These improvements of Oil E over Oil C. while small, 
are real and represent less varnish and less ring sticking 
than Oil C. Port plugging was reduced over Oil C as 
was piston skirt varnish. 

Many factors enter into the formation of these de. 
posits. It has been shown that high oil rates to the power 
cylinders adversely affect the deposits. Excessive oil go. 
ing to the scavenging air pumps increases deposits espe- 
Proper atten- 
tion given to oil feed rates will be amply repaid by smaller 
deposits. One of the minor problems with detergent oils 
is the incompatibility of some additives with the sight 
feed lubricator fluids. This problem can be remedied 
easily by the use of the vacuum feeder type lubricator or 
by the substitution of mechanical bobbers for the sight 
feed fluid in the ordinary sight feed lubricator. 

In summary. it may be said that with identical oper- 
ating conditions naphthenic oils are superior to paraffinic 
oils in the two-cycle engine and that detergent naphthenic 
oils are superior to straight naphthenic oils. It is believed 
that where conditions are severe. the detergent oils will 
show to greater advantage than where conditions are 
mild. Some work is being done on oils of Series III level 
(Oil G) in severe service. The data, while incomplete, are 
promising. In this particular service, prior to the use of 
Series III oils, it has been customary to bring the engines 
down every eight months. Inspections always showed 
several rings stuck and some scoring of liners and rings. 
Recent inspections on the engines after 8.000 hours on 
naphthenic base Series III lubricant shows no stuck rings 
and no scoring. The cleanliness of the ports were im- 
proved over those for a straight mineral oil. 


cially on piston crowns and in the ports. 


Four-CycLe ENGINES 


Since the four-cycle gas engine more nearly resembles 
the automotive engine. it has been standard practice to 
use high VI paraffinic mineral oils in the four-cycle gas 
engine. This was a logical choice and straight paraffinic 
mineral oils have given acceptable service in these en- 
gines. However. many four-cycle engines tend to build 
up hard dry carbon deposits in the compression ring 
groove bottoms, The compression groove sides and ring 
sides by contrast have relatively low carbon and varnish 
buildup. Because of this, the compression rings ride on 
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the carbon in the groove bottom but do not stick. There- 
jore, it is concluded that for these engines high compres- 
jon groove deposits. while undesirable. are not as serious 
as with the two-cycle engines. On the other hand. these 
engines tend to build up sludge in the oil rings and oil 
ing grooves so that oil ring area deposits are more serious 
‘y these engines than with the two-cycle engines. This is 
not to say that under severe conditions compression rings 
donot stick. In some field engines not on test, stuck rings 
and carbon deposits have been observed which completely 
cover the top ring. The causes were poor maintenance. 
poor cooling. poor oil change and filter change practices. 
However. where reasonable control of the above factors 
i; maintained. the control of oil ring groove area de- 
posits is considered the major problem. With these view- 
points in mind the performance of the different oils in the 
four-cycle engines is discussed below. 

When the straight mineral Oils A (paraffinic) and 
B (naphthenic) are tested in the four-cycle engines, they 
differ widely in performance. The hard type of deposits 
formed by the paraffinic Oil A, while not desirable. per- 
mits the engine to remain cleaner than it does with Oil B 
which deposits sludge in the engine and filters. The de- 
merit ratings on these oils are shown below: 





Four-Cycle Engines 





Demerit Rating: 0 = Clean, 10 = Max. Deposit 


Ring Overall Filter 
Oil Zone Piston Crankease_ _— Plugging 
A (Paraf. Base) 4.7 ay, Clean None 
B (Napht. Base) 3.0 1.9 Sludgy Mild 





The soft, sludgy deposits of Oil B caused some oil 
ring plugging and some sludgy skirt varnish. Thus it 
would be unacceptable to many operators. It should be 
pointed out that Oil B. because of its inability to hold its 
products of oxidation in suspension, deposits these prod- 
ucts in the engine and on the filter. The tests on the 
crankcase oil, as measured by neutralization value and 
viscosity increase, remain good. Some operators con- 
sider the softer carbon deposits of Oil B more desirable 
than the harder, cleaner-appearing deposits of Oil A and 
are willing to tolerate the disadvantages of Oil B. 

In the four-cycle engine Oil E showed considerable 
improvement over Oil C. This was largely the result of 
improved detergency. With greater detergency the oil 
was able to hold the products of oxidation in suspension 
so that the engine crankcase, filters, and pistons were kept 
much cleaner. These points are illustrated below: 





Four-Cycle Engines 


_Demerit Rating: 0 = Clean, 10 = Max. Deposit 








: Ring Overall Filter 
Oil Zone _ Piston _Crankcase Plugging _ 
A (Napht. Base 25 15 Sludgy Mild 
Mildly Det.) 
E (Napht. Base 18 ll No Sludge None 


MIL-L-2104A ) 





An interesting point with Oil E was that the viscosity in- 
crease and neutralization values were higher than with 
Oil C. again reflecting the fact that the detergent held 
the products of oxidation in suspension, The carbon 
deposits left by Oils C and E were much softer than those 
ordinarily obtained in the four-cycle engine with the 
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straight paraffinic mineral oil. These softer type deposits 
are preferred by most plant operators. In plants where 
both two-cycle and four-cycle engines are used, the per- 
formance of the naphthenic detergent oils in both type 
engines means that only one grade of oil need be carried. 
This aids in plant lubrication simplification. 

Tests are now in progress on oils of Type D with sev- 
eral additive combinations. Excellent results have been 
obtained to date. These studies are being continued. 

The performance of Supplement I level oils (Oil F) 
has shown that these oils would permit the operation of 
engines for long periods of time without dangerous de- 
posit buildup. Very low ring zone deposits and overall 
piston deposits have been obtained on these engines with 
over 12,000 operating hours. These tests are being con- 
tinued for extended periods. 

The use of a naphthenic base oil of Series III level 
(Oil G) is now being investigated in four-cycle engines. 
Present indications are that the performance will be ex- 
cellent. It is believed that oils of this quality level would 
not be necessary except where operations are severe. 
However, it is our belief that the periods between over- 
hauls can be extended if these oils are used and each op- 
erator should compare the added cost of the oil with the 
reduced overhaul costs over an extended period. In some 
situations the extra cost of the oil is amply justified. 

Although it is not the purpose of this paper to dis- 
cuss additives of the inhibitor type, it may be well to point 
out that extensive studies of experimental oils containing 
various oxidation inhibitors have been made. These 
studies show that regardless of the results of laboratory 
screening tests, gas engines, because of the conditions 
under which they operate. are very sensitive to many in- 
hibitors. Thus the use of the wrong oxidation inhibitor 
or the excessive use of inhibitor may result in actually 
harming the performance of the oil. Inhibited oils, there- 
fore, should be used only on the advice of the oil supplier. 


Usepb O11 TEsts 


One of the more important criteria of a gas engine 
lubricant is the ability of the oil to resist oxidation and 
sludging in the crankcase. The oxidation of oils in the 
crankcase is not clearly understood and may take many 
forms depending on oil types, engine types, filters, engine 
conditions and oil addition rates. The results of oxidation 
may be reflected in sludge, high viscosity increases, high 
acid numbers, piston underhead deposits and high piston 
deposits. Many factors affect the condition of the crank- 
case oil. Among these are: (1) oil addition rate, (2) 
oil drain periods, (3) the condition of the rings, pistons 
and cylinders of the engines, (4) filter change periods. 

In engines with poor oil rings and poor compression 
rings, much evidence of soot and carbon from blow-by 
gases may be seen in the crankcase. Since the blow-by 
gases from even a clean burning fuel like natural gas may 
contain formaldehyde, acrolein, water, and a number of 
other compounds of unknown structure, these gases prob- 
ably have a marked effect on the crankcase oil. 

Since all tests on used oils are influenced to a degree 
by the mere factor of new oil dilution, the oil addition 
rate has a marked effect on the tests. The effect of filter 
change period and the relation of the time of filter change 
versus the time of sampling has an effect on the used oil 
tests. 
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As discussed under the general heading of two-cycle 
engines. the effects of gases from the combustion zone 
are essentially nil and the crankcase oil remains prac- 
tically unchanged from year to year. However. since the 
crankcase oil does pick up some dirt. metal particles. etc.. 
the oil should be checked periodically. Proper filtration 
should keep the oil satisfactorily clean from one overhaul 
period to the next. 

In the four-cvcle engine several generalizations can 
he made. These are listed below: 

(1) The non-additive naphthenic base oils show 
filter sludging tendencies. low neutralization 
value increases. and low viscosity increases. 

(2) The non-additive paraffinic base oils show 
lower filter sludging tendencies. relatively 
high neutralization value increases. and high 
viscosity increases. 


~ 


The all-naphthenic base oils with detergent 
additives show properties more nearly simi- 
lar to the paraffinic base oils in that the filter 
sludging becomes less while neutralization 
values and viscosities increase. 


(4 


The cleanliness of the crankcase and power 
cylinders and performance of the oil in gen- 
eral are not shown by any of the conventional 
used oil tests employed. 


The fact that naphthenic base oils in four-cycle en- 
zines tend to deposit sludge in both the crankcase and 
filter and to show low neutralization value and viscosity 
increases is believed to occur because this oil is unable to 
keep the products of oxidation in solution and thus de- 
posits them on the filter and throughout the engine. This 
makes for a dirty-appearing engine and although the de- 
posits are somewhat soft. the quantity and appearance are 
objectionable. The used oil tests meanwhile would have 
looked “good”. It is of interest that with all of the oils 
tested in the four-cycle engines, there was a poor correla- 
tion between ASTM Saponification Number and Neu- 
tralization Number. and between Neutranization Num- 
ber and Viscosity Increase. 


The use of various detergent additives in gas engine 
lubricants has shown little effect on the used oil tests ex- 
cept that the use of sufficient detergent additive in naph- 
thenic base oils to control sludge has resulted in the oils 
showing essentially the same oxidation pattern as the 
paraffinic detergent oils. In general. it is concluded that 
the oil and filter change practices. based on used oils in- 
spections, need to be critically reviewed to ascertain 
whether uneconomical measures are being followed. 


Accordingly, studies were made when the oil change 
periods were shortened to 2,000 hours. In view of the 
relatively rapid oil changes the filter change periods were 
lengthened from 720 hours to 2.000 hours to coincide with 
the oil changes. With this procedure. the engine condi- 
tions and engine cleanliness were markedly improved 
over those engines using 750 hours filter changes and 
8.000 hour oil changes. When the cleanliness level of 
the two engines are compared on the basis of lengthened 
periods between overhauls. it is believed that the engine 
with the more frequent drain periods would have run at 
least 50 per cent longer before an overhaul was desirable. 
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\ comparison of only the oil and filter costs for 8.00) 
hours for the two cases are listed in the following table 






Case II 
Crankease Drain Period, Hrs. 8,000 2,000 
Filter Change Period, Hrs. 750 2.000 
Oil Used, Gallons 
Crankease Changes 250 1,000 
Filter Changes 100 160 
Total 650 1,160 
Filter Costs $375.00 $150.00 
Oil Costs 227.50 106.00 
Total Annual Cost $602.50 $556.00 
The foregoing figures do not take into account the labor 





costs for changing oil and filters but where adequate 
pumpout facilities are provided for changing oil the costs 
for the two cases are probably slightly in favor of Case 
I]. When the costs of labor, parts. and downtime are 
calculated for an engine overhaul, it is apparent that extra 
oil costs are of minor consideration in the overall costs of 
engine operation. 


Extended test runs are now being made to demon. 
strate the economic advantages of frequent oil changes, 
Each operator should study his own particular plant situa. 
tion in order to arrive at oil drain practices that will re. 
sult in the greatest economic savings to him. 


SUMMARY 





1. Where gas engines are kept clean through the 
use of good oil and good maintenance. wear is not a 
problem. 


2. In the two-cycle engine in mild service, non- 
detergent naphthenic oils are superior to non-detergent de 
paraffinic oils. As the severity of service increases the 
use of detergent, naphthenic base oils are indicated for 
maximum cleanliness. 


3. In the four-cycle engine the non-detergent paral: 
finic base oils are superior to the non-detergent naphthenic 
base oils, As the detergency levels of the two types of 
oils are increased, their performance becomes more near] 
equivalent so that at MIL-L-2104A levels of detergency ot 
higher. either oil may be used in the four-cycle engine. 


4. The introduction of the new high output turbo- 
charged four-cycle engines may require special lubricants. 
Because these engines are new. our field experience does 
not permit us to thoroughly define the lubrication require 
ments. This problem is being actively pursued. 


5. Used oil tests such as neutralization number and 
viscosity increase show little correlation with engine clean- 
liness. Oil drain and filter change periods should be made 
on the basis of operating experience which will show what 
periods will provide the best engine cleanliness. The 
choice of oils of the correct base stock and detergenc) 
level for each installation will permit the operation of the 
engines for longer periods of time without overhaul. 
Wear rates will be kept to a minimum. Maximum powel 
output will be obtained because of free acting rings. Sale 
operations under severe conditions will be maintained. 
Each operator should avail himself of these advantages “! 
modern lube oil technology. 
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Ingersoll-Rand 75 H.P. Air Compressor 
Equipped With a 2-feed Madison-Kipp 
Model SVH Lubricator. 





Machines of great performance use the most 


dependable oiling system ever developed 


MADISON-KIPP 


Z ‘ 
“tthe Cit .. by the measured drop, 


from a Madison-Kipp Lubricator is the most dependable method of 
lubrication ever developed. It is applied as original 
equipment on America’s finest machine tools, work engines 
and compressors. You will definitely increase your 
production potential for years to come by specifying 
Madison-Kipp on all new machines you buy, where oil under 
pressure fed drop by drop can be installed. There are 


6 models to meet almost every installation requirement. 


ad bad MADISON-KIPP CORPORATION 
223 WAUBESA STREET + MADISON 10, WIS., U.S.A. 





® Skilled in Die Casting Mechanics © Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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“In 14 months...not 
a single bearing 

















lubrication failure 


does the job... 


and does it better! 








‘teette 


tanks handling hot slurry, 
agitators driven by Falk 





Here’s a report of our own experience with lithium- 
base grease under extreme industrial service condi- 
tions. Approximately 95% of the grease used in the 
plant of American Liroium Cuemicats, Inc., our 
subsidiary at San Antonio, Texas, is lithium-base, 
one-type grease. In fourteen months operation we 
have not been able to trace a single cause for bearing 
failure to the lubricant used, The on-the-spot photos 





REG. U.S. PAT. OFF. 





Want to know more about TRONA 





technical bulletin on this important 
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Conveyor-stacker handling moist, 
sticky material which builds 


with lithium-base grease!” won terle 


THE PROOF IS IN THE PERFORMANCE... 


lithitum-base orease 


Pan Conveyor handling hot clinker 
(1600°F), roller bearings in 
dusty, moist atmosphere. 


American Potash & Chemical Corporation 


3030 West Sixth Street « Los Angeles 54, California 
lithium hydroxide monohydrate ? Send for our LOS ANGELES * NEW YORK * SAN FRANCISCO ° ATLANTA *° PORTLAND (oreE.) 


chemical ingredient in lithium-base greases. Export Division: 99 Park Avenue, New York 16, New York 


~ 





Ore unloading conveyor rollers 
handling 200 tons of 
ore per hour. 










Pinion gear transmitting power 
from 600 h.p. motor 
to a ball mill. 









VA. Wemco classifier, part of wet 
grinding system, lower bearing 
submerged in hot sludge. 


abeve give graphic evidence of the rugged bearing 
service requirements in this plant where lithium ores 
are processed into high-grade lithium hydroxide, 
itself an important ingredient in lithium-base grease. 
Performance like this is why grease chemists, manu: 
facturers, marketers and users all attest to the super 
ority of lithium-base...the one grease in place of 
many for efficient and economical operation. 
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Section News 


Houston— | hirty members and guests at- 
wnded Nov. 4 meeting in the Ben Milam 
Hotel. Frank G. Binger, Chicago Tool Co., 
spoke on ““C ‘are, Lubrication and Mainte- 
nance of Chicago Pneumatic Air Compres- 


~ors and their Drives.” 


New York—R. J. Ronan, regional man- 
ager of Texas Co.’s Technical Services Di- 
vision was heard on “The Role of the 
\nalytical and Testing Laboratory in Lu- 
prication Practice” at a well-attended social 
hour and dinner meeting (Nov. 14). Also 
heard was B. T. Schleicher of the Black 
Bear Co. He gave some answers to the sig- 
nificant question “What Happened to Our 


Hydraulic System?”. 


Chicago—R. O. Kageff, Ford Motor Co., 
was the featured speaker on Nov. 21. His 
paper, on “Standardization of Plant Lubri- 
cants and Lubrication Practices”, covered 
simplification of lubricants, education of 
personnel, preventive maintenance, auto- 
matic lubrication systems, and_ specifica- 
tions, and described a successful program 
put into effect at many Ford divisions. 


Buffalo-Rochester—Sections held joint 
dinner meeting (Nov. 20) . . . General 
Motors’ Carl Goodzeit spoke on “The New 
Theory and Practice of Bearing Materials 
... both groups were well represented. 


Puget Sound—E. J. Gesdorf, senior ap- 
plication engineer at Farval, continued his 
speaking tour of the West Coast sections. 





The Lubrication Engineering pro- 
fession has lost one of its most 
valued members. 

Dr. Roger H. Decker, 38. past 
chairman of the Northern Califor- 
nia ASLE Section, died on Septem- 
ber 12. A graduate of Massachu- 
setts State College and Iowa State 
College, he received his Ph.D. in Or- 


A New Booklet: 


"Industrial Dermatoses - - 


Protection, Prevention, 
and Treatment’ 


Donald J. Birmingham, M.D.; Dr. W. C. Witham: Leonard F. 
Weber: Nobel H. Schell: M. L. Beardslee: John M. Shaw, M.D.: 
E. A. Irwin, M.D., C. S. Livingood, M.D. 


Eight experts in the field of industrial dermatitis 
assemble for the first time their experience and in- 
vestigations in an ASLE-sponsored effort to curb 
these costly diseases. More than 100 million dol- 
lars in manhours are lost to American industry an- 
nually as a direct result of one or more forms of in- 


dustrial dermatitis. 


Five medical practitioners, a chemist, and lubrica- 
tion and resident engineers examine the use and han- 
dling of cutting oils, lubricants, and solvent; and 
discuss protective measures in terms of ointments. 
housekeeping, and prevention of bacterial decom- 
position. While no blanket solution is agreed upon. 
one of the many measures outlined here may prove 
a solution to your specific plant problem. An in- 
formative panel discussion among all participants 


concludes the booklet. 


Mail the coupon below for your copy. 








ganic Chemistry from Washington 
State College in 1948. Dr. Decker 
began his teaching career as a grad- 
uate chemistry assistant at Towa 
State, later became a Teaching Fel- 
low in Chemistry and physics in- 
Structor at Washington State. He 
was employed by the Socony-Vacuum 
Co, at Paulsboro, N. J. in their re- 
search and development labs until 
1947 when he began work as senior 
research chemist with the Tidewater 
Oil Co. at Avon, California. In ad- 
dition to his ASLE membership, Dr. 
Decker belonged to AIChE and 
ACS. 
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ASLE 
84 E. Randolph St. 
Chicago |, Illinois 


) copies of “Industrial Dermatoses.” En- 


Please send me (| 
closed is my money order or check @ $1.00 per copy. 
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LITHIUM Base Grease: 


ITS 


MULTI-Propertie; \ 


MAKE IT 


MULTI-Purpose 





Micrograph showing soap structure of lithium 
base lubricating grease made from 12-hydroxy 
stearic acid. Courtesy of Sinclair Research Lab- 
oratories, Inc. 


pare 
dent 
tion 


IN CHARACTERISTICS IN APPLICATION 


0 
Ow 


@ Non-corrosive @ Prepacking anti-friction bearings def 


@ Water resistant @ Lubrication of plain and anti-friction rotating = 


@ High heat resistance bearings Off 


° : mel 
@ Rheological properties @ Lubrication of vehicle chassis points, whee Th 


@ Eliminates abnormal wear bearings, universal joints and water pump me 
@ Soap oxidation stability @ Lubrication of high-temperature ball bearings | 5¢ 
@ Cold operating properties @ Aircraft, artillery, instrument and general ord: . 
@ Oxidation and shear stability nance maintenance , 
@ Mechanically and chemically stable - 
IN MARKETING IN INDUSTRY : 

@ Lower inventory @ Ordnance du 

@ Less dispensing equipment @ Manufacturing lo 

@ No chance for misapplication @ Farm equipment : 

@ Reduction in lubricating time @ Transportation a 

@ One grease lubricates a vehicle @ Industrial maintenance B 

de 

Vl 


TEN YEARS PRODUCTION EXPERIENCE AT YOUR DISPOSAL 


Lithium Corporation enjoys an established acceptance among grease makers—and for “‘multi-} © 
reasons”’ too: production experience, unsurpassed facilities, available inventory and immediate} 5 
shipment—all combine to assure a reliable source of consistently uniform LiOH-H.O. Since} ° 
we are equally interested in developing better lithium products, why not get in touch with us 
on your lithium hydroxide problems? A card or letter will bring immediate response. 






LITHIUM CORPORATION) : 
OF AMERICA, INC. = | 


2585 Rand Tower, Minneapolis 2, Minn. 


J f - . 4 ey j:. . ] 7: . 
Lrends ahead in industrial applications jor lithium 


member of... 


PROCESSORS OF LITHIUM METAL « METAL DISPERSIONS BRANCH SALES OFFICES: New York e Chicago e Bessemer City, N. C. 

METAL DERIVATIVES: Amide* Hydride — MINES: Keystone, Custer, Hill City, South Dakota e Bessemer City, N.C. | 

SALTS: Bromide e Carbonate « Chioride « Hydroxidee Nitrate Cat Lake, Manitoba « Amos Area, Quebec ! 
SPECIAL COMPOUNDS: Aluminate « Borate « Borosilicate * Cobaltitee Manganite PLANTS: St. Louis Park, Minnesota « Bessemer City, N. C. | 
Molybdate « Silicate e Titanate e Zirconate « Zirconium Silicate RESEARCH LABORATORY: St. Louis Park, Minnesota 
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Executive Reports 


A recommendation has been pre- 
pared by the Regional Vice-Presi- 
dents pertaining to the duties of Sec- 
tion Officers. In a statement before 
the Board at their meeting of October 
§ 1957 the action of these duties were 
defined as follows, “The presentation 
pertaining to the Duties of Section 
Officers shall be considered as recom- 
mended practices and not binding. 
The incorporation of the recom- 
mended practices relating to Duties of 
Section Officers into Section By-Laws 
shall be passed upon by the Regional 
Vice-Presidents.” 

The Executive Committee recom- 
mended to the Board of Directors 
that the June Board of Directors 
meeting be eliminated in order to re- 
duce expenses and additional work- 
loads on the National Office, since 
the meeting occurs only a few weeks 
after the Annual Meeting of the So- 
ciety. To accomplish this, the old 
Board of Directors would meet the 
day prior to the start of the Annual 
Meeting providing reports pertinent 
to the previous year’s activities and 
operations. A second meeting of the 
Board would be held on the last day 
of the Annual Meeting to carry on 
business for the new year and to elect 
the Nominations Committee. 


EASTERN 


Mr. M. E. Dougherty reported on 
the 1] Sections in the Eastern region. 
lotal membership in the region is 
1086 as of September 30, 1957, and 
anticipated membership at the end of 
the 1957-58 year should total 1300. 
A new Section at Rochester. N. Y. has 
been chartered and possible new Sec- 
tions in the Erie. Pa.: Huntington- 
Charleston. W. Va.: and Richmond, 


Journal of 


Va. areas are being considered. Light 
of the Sections are planning educa- 
tional courses and eight have planned 
membership drives. Five Sections 
have been visited in the past period. 


MIDWESTERN 

Two new Sections are planned 
for the midwest region in the imme- 
diate future. One Section will be lo- 
cated in the Quad Cities region cen- 
tered at Davenport. Iowa. and the sec- 
ond in the Dallas-Ft. Worth, Texas 
area. One meeting has been held in 
the Quad Cities area. 

Membership increase forecast for 
Sections in the midwestern region 
should total 207 additional including 
50 new members from the two new 
Sections. 

A Joint Automotive Lubrication 
Conference, consisting of six papers 
to be presented during an all-day 
meeting March 11, 1958. is being co- 
sponsored by the Chicago Sections of 
the Society of Automotive Engineers 


and the ASLE. 


WESTERN 

San Francisco, Los Angeles. and 
the Intermountain Sections have been 
meeting since September. Puget 
Sound held its first meeting in No- 
vember. A proposed new Section in 
the San Diego area held its organiza- 
tion meeting in October. (No further 
information was available at the time 
of publication.) In view of the diffi- 
culties of financing new Section ac- 
tivities a greater rebate was suggested 
by the executive committees of the 
Sections in the Western Region. 


CANADIAN 

Membership committees have 
been organized for both of the Ca- 
nadian Sections. Both Sections are 
using mail contact to key individuals 
in industry to invite attendance at a 
Section meeting. Personal follow-ups 


the American Society of Lubrication Engineers 


Compiled by 





R. D. MeCormick 


with the prospect wiii be made to ob- 
tain membership application. Neither 
Section has plans for an educational 
program during the 1957-58 period. 
Membership drives in Canadian Sec- 
tions should net a 25 percent increase 
in the next period.( Continued on p. 6051) 


British West Indies’ 
Application Engineer Is 


3000th Member 





K. M. DE SOUZA 


Welcome is extended to the 
3000th member of ASLE, Mr. kK. M. 
de Souza of Esso Standard Oil. S.A.. 
Trinidad, British West Indies. Re- 
cently returned from a six-week sales 
training course. Mr. Souza will pro- 
vide lubrication engineering services 
to oil producers and refineries. the 
sugar industry and other industrial 
operations in the West Indies. 

Born in Georgetown, British Co- 
lombia. Mr. de Souza attended St. 
Stanislaws College in Georgetown. He 
was introduced to the Society and its 
goals by Mr. M. M. Gurgo of the New 
York Section. Lubrication Engineer- 
ing is proud to welcome Mr. de Souza 
to the Society. 
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THE BROOKS OIL CO. 





A REPORT 





ON THE DIFFICULT LUBRICATING PROBLEMS OF 


INDUSTRY 








SPRAY LUBRICATION OF ROLL NECK BEARINGS 
CUTS COSTS FIVE WAYS, STEEL MILL REPORTS 


Lubrication of roll necks and bearings 
by means of a spray system employing 
a fluid lubricant, as shown in the un- 
retouched photograph above, has 
proved far superior to the traditional 
system of forcing grease along grooves 
machined in the bearing surfaces, ac- 
cording to reports of an extended study 
recently completed by a major steel 
company. 

Five major savings resulted from the 
use of the spray system: 

1. The initial cost of preparing the bear- 
ings for service was reduced because 
it was not necessary to cut grease 
grooves. Also, the safe overall bear- 
ing area is substantially increased. 

2. Lubricant consumption dropped 
from an average of 20 drums per 
week to approximately 3 drums. 

3. Bearing life was substantially in- 
creased. With the old system of 
lubrication, bearings wore out in 

















about 3 weeks. Bearings lubricated 

by the spray system showed no ap- 

preciable wear after 18 weeks of 
service. 

4. Longer bearing and roll neck life also 
meant less time and cost for re- 
machining and dressing. 

5. Mill downtime was greatly reduced. 
With ordinary lubrication, 5 inter- 
vals of downtime would have been 
expected during the four months of 
the study period—with spray lubri- 
cation there was no downtime—sav- 
ing thousands of dollars. 

First adapted in 1949 and now being 
used by major steel companies for this 
important and severe application—the 
lubricant was Brook’s Klingfast, a lead 
base fluid lubricant which retains its 
film strength (4 gram Timken test, 30 
min. minimum—43 lbs. L.A.L.). 

For complete data, write for Bulletin 
K-26-LE. 


THE BROOKS OIL COMPANY 


EXECUTIVE OFFICES AND PLANT—CLEVELAND, OHIO 
EXECUTIVE SALES OFFICES—928 RIDGE AVENUE, PITTSBURGH 12, PA. 
OFFICES AND WAREHOUSES IN PRINCIPAL CITIES 






NEW COLOR FILM . 
GIVES ANSWERS “<3 
TO TOUGH LUBRICATION Jops 


Want to see how good lubricants get 
that way—lubricants for severe indus. 
trial applications, that is? 

This new 30 minute 16 mm motion 
picture, in full color, with sound, shows 
a number of tough lubrication jobs. 
It pictures and describes the research, 
manufacturing and quality contro! 
methods that enable Brooks lubricants 
to ‘“‘stand up’’ under severest service 

It’s available to any supervisory or 
engineering group interested in lubri- 
cation problems. No charge, of course 
—we’re glad to have you see it. Just 
call or write any of our offices and tell 
them you want to borrow “The Brooks 
Oil Story.”’ 


HAVE YOU TRIED 


Klages 
FOR OPEN GEARS? SY 


Lubrication of open gears is one of 
industry’s toughest jobs because of 
severe operating conditions in speed, 
vibration, shock, reversal, intermittent 
action, exposure to high temperature, 
contamination, and the added problems 
of inaccurate alignment, excessive clear- 
ance in bearings and incorrect contact 
of teeth surfaces. If you’ve been having 
open gear lubricating problems, write 
us about Klingfast. This lubricant has 
been the answer in many case studies. 






/ 


BROOKS LABORATORIES 
ARE AT YOUR SERVICE 


Extensive research is constant with 
Brooks. Our laboratories are available 
at all times, with experienced and quali- 
fied personnel to serve your lubrication 
research and development needs. 


U.S.A. 
CANADA 
CUBA-S.A. 
EUROPE 
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ASLE NEWS NOTEBOOK (cont.) 
Committee Reports 


By-LAWS 

The committee has been active 
during the summer rewriting the con- 
titution and by-laws of the Society 
based upon ASLE activities and their 
interpretation during the past seven 
vars. Appointment of an official 
parliamentarian has been suggested 
hy the committee to advise the Board 
of Directors upon Board actions and 
the by-law bearing upon the action 
and its interpretation. 


Jowr CONFERENCE 

Activities of the committee re- 
sulted in a very fine program pre- 
sxnted at the 4th Annual Conference 
in Toronto, Canada. A reporter tech- 
nique was used to provide informa- 
tion about the papers from the Insti- 
tute of Mechanical Engineers meeting 
inLondon, England. This, plus hold- 
ing the meeting in Canada, has given 
the Conference a truly international 
favor. Board action on appointment 
of a conference treasurer, a means of 
providing funds for committee use 
prior to the conference, and a 
policy regarding social functions at 
the conference have been request- 
ed. Chicago has been _ selected 
as site for the 1960 conference: the 
1958 conference will be held in Los 
Angeles an the 1959 conference will 
be in New York. Appointments to 
the 1958 Conference Committee for 
the ASLE are: A. C. West (Vice- 
Chairman), A. Hundere, E. G. Jack- 
son, and R. L. Johnson. 


Finance COMMITTEE 

Meeting monthly, the Finance 
Committee is continually reviewing 
the expenditures and financial prob- 
lems of the Society. A summary re- 
port of the committees’ recommenda- 
tions for the budget for the Society is 
being prepared for the next meeting 


of the Board. 


NOMINATIONS 

Letters to each of the officers. 
directors, and Section chairmen were 
sent in September. Suggestions for 
nominees for the elective offices are 
being screened by the committee and 
will be reported to the Board at the 
January meeting. 
TELLERS 

The Tellers Committee has been 
appointed and will be assembled to 
count ballots at the appropriate time. 


MEMBERSHIP AND ADMISSIONS 


Total membership as of Septem- 
ber 30, 1957 was 2,959. Compared 
with the total April 30 of 2.828 a net- 
increase of 121 members has been ob- 
tained. Prior to the April tally, 307 
members were dropped for nonpay- 
ment of dues, resignations. or deaths. 
Although the increase in membership 
is not encouraging it has come during 
the period of least Section activity. A 
national competition for new mem- 
bers has been established by Mr. B. 
M. Dunham, National Membership 
Committee Chairman, with each Sec- 
tion competing for total increase 
based upon three divisions by Sec- 
tion size. Education course work as 
a promising method of membership 
erowth is being stressed. 


NEW SECTIONS 

Reports of new Section activities 
has been shown under the reports of 
the Regional Vice-Presidents. 


INDUSTRIAL MEMBERSHIP 

A proposal to rebate a portion of 
membership dues collected from In- 
dustrial members to the Section 
bounding such membership is being 
investigated. The investigation has 


not been completed and will be re- 
ported on in the future. 


ABSTRACTS 

Abstracts subcommittee chair- 
man for each of the technical commit- 
tees except Hydraulics and Lubrica- 
tion Equipment have been appointed 
and are functioning. Since the Jan- 
uary issue of Lubrication Engineering 
54 abstracts have been published. 


EDITORIAL 

A meeting of the newly organized 
Publications Committee was held Sep- 
tember 12, 1957 at Pittsburgh. The 
committee agreed to follow the Fi- 
nance Committee recommendations 
for minimizing publication costs for 
the journal for the balance of 1957. 
Approximately 60 papers are avail- 
able for editorial review by the Edi- 
torial Review Committee. 


NATIONAL PROGRAM 

Fifty percent of the committee’s 
goal for the 1958 Annual Meeting has 
been met with 39 papers committed 
for the meeting. Seventy-five are 
planned and tentative commitments 
have been made for 51. The program 
will be made up of three 2-paper ses- 
sions and fifteen 3-paper sessions held 
concurrently as in past years. 








remittance, and mail to: 


(57LC-4) 
Phenomena, by M. Cocks. 


Dorinson. 


Anderson. 





Life, by M. E. Otterbein. 


son. 





Plotter, by A. M. Loeb. 
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ave ee 


AASLE Preprints rovatable 


The following preprints of papers presented at the ASLE-ASME 1957 Lubrication 
Conference are available at 35c each to members, 50c each to non-members. To 
order, indicate the number of copies desired, fill in your name and address, enclose 


ASLE, 84 E. Randolph St., Chicago 1, Ill. 
__(57LC-1) Wear of Cobalt Base and Stainless Materials in High Purity 
Water, by N. B. Dewees, B. Levy, and I. A. Marsh. 

___(57LC-2) A Study of the Effect of Wear Particles and Adhesive Wear at 
High-Contact Pressure, by E. B. Sciulli and G. M. Robinson. 

(57LC-3) Chrome Face vs Iron Side Wear—An Analysis of Some Radio 
active Piston-Ring Wear Studies, by R. G. Abowd, Jr. 
a The Role of Atmospheric Oxtdation in High-Speed Sliding 


(57LC-5) A Theory of Cutting-Tool Wear and Cutting-Oil Action, by A 
__(57LC-6) Boundary Lubrication, Wear-In, and Hydrodynamic Behavior of 
Bearings for Liquid Metals and Other Fluids, by L. F. Coffin, Jr. 
(57LC-7) Solid Film Lubricants at High Temperatures, by E. P. Kingsbury 
; _(57LC-8) Investigation of Factors Governing Fatigue Life with the Rolling 
Contact Fatigue Spin Rig, by T. L. Carter, R. H. Butler, H. R. Bear, and W. J 
___(57LC-9) The Effect of Aircraft Gas Turbine Oils on Roller Bearing Fatigue 
(57LC-10) The Effect of Lubricants on Gear-Tooth Fatigue, by T. F. David 


____(57LC-11) The Determination of Flow, Film Thickness, and Load Carrying 
Capacity of Hydrostatic Bearings Through the Use of the Electric Analog Field 


: _(57LC-12) A Solution for the Finite Journal Bearing and its Application 
to Analyses and Design—Ill, by A. A. Raimondi and John Boyd. 
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BENTONE* 34 
volume still going up! 


FOR MULTI-PURPOSE 


GREASE 


Dich Box 
TRADEMARKS 
REGISTEREO 


BENTONE 34 


Grease Manufacturers 
and Distributors 





THE ACME REFINING CO., Cleveland, Ohio 
ADAM COOKS SONS, INC., Linden, N. J. 
ALEMITE DIV., STEWART-WARNER CORP., 


Chicago, 
ALLUBE CORP., Glendale, Calif. 
THE AMERICAN LUBRICANTS CO., Dayton, Ohio 
ARKANSAS FUEL OIL CORP., Shreveport, La. 
BATTENFELD GREASE & OIL CORP., 


Kansas City, Mo. 


BATTENFELD GREASE & on CORP. OF CALI- 
FORNIA, Compton, Cal 


BATTENFELD GREASE & OIL CORP. OF NEW 
YORK, North Tonawanda, N. Y. 


BEL-RAY CO., INC., Madison, N. J. 
BOBBISH INDUSTRIAL PRODUCTS CO.., 


Dearborn, Mich. 
BORDEN OIL COMPANY, Sheboygan, Wisconsin 
THE BROOKS OIL CO., 
CASCADE PETROLEUM CO., Denver, Colo. 
CATO OIL AND GREASE CO., Okla. City, Okla. 
CONSUMERS COOPERATIVE ASSOCIATION, 


Kansas City, Mo. 


CRAWFORD EMULSIONS, Pittsburgh, Pa. 
CONTINENTAL OIL COMPANY, Houston, Texas 


DENS-OIL LUBRICANT CO., Kansas City, Mo. 
JAMES W. DOYLE CORP., Detroit, Mich. 

FISKE BROTHERS REFINING CO., Newark, N. J. 
FISKE BROTHERS REFINING CO., Toledo, Ohio 
THE FRANKLIN OIL AND GAS CO., Bedford, O. 
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SUNLAND REFINING CORP., 
SYRACUSE FIRE BRICK SUPPLY, 
THREE RIVERS REFINERY, 
TIDE WATER ASSOCIATED OIL CO., N. Y.C 
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Lubrication Standards 

Continued from p. 632) 

9. Flexible lines shall be restrained or confined 
if their failure is a hazard to personnel. 

3. Personnel shall not be required to reach past 
revolving spindles, moving tools or equip- 
ment to reach manual controls. 

There are. however, other items in the writing which 
are also concerned with safety. These require that lubri- 
vation fittings, evices, pumps and reservoirs be accessible 
«y asto eliminate the hazards of using temporary ladders. 
dimbing on the machine or equipment. removing covers 
& guards or getting into a hazardous position in attempt- 
ing to reach a poorly located point. 

In the interest of achieving increased machine output. 
the standards aim at obtaining lubrication provisions 
vhich will permit servicing without the necessity of stop- 
ping the machine and by making possible better lubrica- 
tion of the equipment. 

This is accomplished by requiring that lubrication 
points be located on stationary parts of the equipment: 
that centralized lubrication be used; that lubricant reser- 
voirs be provided with level indicators which show vis- 
yally where the level should be when the equipment is 
running as well as the usual high and low levels: that 
these reservoirs be arranged for filling during operation 
and that transparent bowl air line lubricators be such 
that they can be filled without shutting off the air. 

There are many ways of improving machine life. one 
of which is improved lubrication practices. The above 
points contribute to this end by making possible lubrica- 
tion of the machine as it is required. rather than only 
when the machine is not running. The following covers 
other aspects of proper lubrication. 

Positive lubrication must be provided, but where over- 
ubrication or excessive lubricant pressure could be detri- 
mental, preventive steps must be taken. Intermixing of 
ther fluids in the machine with the lubricants must be 
woided. Lubrication diagrams, charts and data sheets 
should be used to convey the information necessary to 
vrvice the equipment properly. Lubrication points must 
ve accessible to assure that necessary lubrication can be 
ipplied easily. Different fittings must be used for grease 
ind oil to prevent introducing the wrong type of lubricant. 

Centralized lubrication systems should be used and must 
he properly installed and adjusted. While precautions 
must be taken to prevent contamination of the lubricants. 
filtration should be provided where detrimental contami- 
ants are to be expected during normal operations. Such 
filters must be arranged for easy cleaning or replacing so 
that they will not become ineffective because of incon- 
venient servicing. Cap type closures for lubricant reser- 
\oir fillers should be used to reduce contamination by 
eliminating dirt and chips which accumulate around the 
threads of plugs. 

Housekeeping may sound out of place when applied to 
an industrial plant. but it is receiving more and more at- 
tention. Bright colors are being employed today where 
dark gray was formerly used to paint machines. Exces- 
‘ive lubricants or leakage because of poor design or 
choice of machine components intended to retain or con- 
trol lubricants is much more noticeable on pastel colors 
and light tile flooring. 

Here again, accessibility plays an important part be- 
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cause less lubricant is liable to end up outside of the oil 
cup or grease fitting if it can be easily serviced. Oil reser- 
voirs must be arranged for draining and cleaning with- 
out spilling and must be large enough to retain all lubri- 
cant that will drain back. The level indicator should 
show the levels noted before and should be located in 
such a position that it can be observed while the lubricant 
is being added so as to prevent over-filling. 

Much of the standardization of lubrication equipment 
and methods is left up to the purchaser’s preference, but 
there are certain items of sufficiently wide acceptance to 
be included in the standards. 

National pipe thread sizes must be used for tapped holes 
for installing lubrication devices or lines. This alone will 
help greatly in reducing the variety of devices which may 
come into a pliant and will also facilitate alterations and 
the addition or extension of lubrication systems. 

Hydraulic type grease fittings are limited to the applica- 
tion of grease only and will contribute to the reduction 
of the number of different fittings as well as eliminating 
the mixing of lubricants when such fittings are provided 
for oil lubrication. 

Air line lubricators having a visible oil level must be 
used: a small thing, but a great time saver. 


CONCLUSION 


These standards are a step toward improved and sim- 
plified lubrication of industrial equipment. 
revisions are being considered and as smaller problems 
come to the forefront, further changes will become desir- 
able. The end result will be improved lubrication. 


Even now 


Try this on your 
next assembly job: 
apply Grafo AC-360 


(colloidal graphite dispersion) 
to all bearings and 
rubbing surfaces 


in your machines, 





engines, sub-assemblies 


Here’s what it will do: 


* create slip surfaces 
* minimize run-in time 
* reduce frictional temperatures 


* prevent scoring, galling, seizing 


Do you have our 8-page bulletin, 


“The Biggest Ounce of Protection’’? 


GRAFO COLLOIDS CORPORATION 
269 Wilkes Place, Sharon, Pennsylvania 
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The performance and the name are the same 
around the world 


Shell Alvania Grease, used world-wide as a multi-purpose 

lubricant, has an outstanding performance record in solving 
MACHINERY MANUFACTURERS: many of the toughest anti-friction bearing grease problems. 
The performance of Shell Alvania Grease Ideal for wet, humid applications (inhibited to prevent 


enjoyed by your domestic customers is water corrosion), it lubricates under water-wet conditions 
available abroad. And this same uni- 


formity applies to which normally spell trouble. 

SHELL TURBO OIL—gives anti-wear Alvania* Grease has the added advantage of remaining 

lubrication for utility, industrial and plastic in sub-zero weather and stable under sustaining 

marine turbines high temperatures. This one grease successfully replaces 

SHELL TELLUS OlL—lubricant and con- dozens of special lubricants in plant after plant . . . reason 

trol fluid for complex hydraulic systems, enough for its universal popularity. For complete 

and a complete line of other information, write Shell Oil Company, 50 West 50th St., 

SHELL INDUSTRIAL LUBRICANTS New York 20, N. Y., or 100 Bush St., San Francisco 6, Calif. 
*Trademark 


SHELL ALVANIA GREASE 


A TRULY MULTI-PURPOSE LUBRICANT 





December, 1957, LUBRICATION ENGINEERING 





\ew 


Con 


Unfo 
very 

oreas 
other 
prais 
woul 


\s 
the f 
chara 
\ron 
paris 
It 1s ¢ 
them. 

Ob 
to sil 
a cu! 
conve 
If th 
pose 
to th 
greas 
tence 
displ 

Lu 
the ¢ 
perfo 


tests 
In th 


esul 
















le 


ng 
Ss. 





New Industrial Grease 


Continued jrom p. 046) 


( nfortunately, however, most case histories are discussed only in 
“a general terms. Lack of information concerning the type of 
srease previously employed, the respective lubrication periods, 

other quantitative performance data precludes an objective av 
praisal of overall performance level. Such additional information 
vould enhance the value of this interesting and stimulating paper. 


AUTHOR’S CLOSURE 


\s indicated in the abstract, the paper attempted to outline 
ihe performance ol terephthalamate grease in terms of required 
characteristics fot various types of service, and the limiting en- 
ronmental conditions imposed by each service, Any direct com- 
parison with specific greases was most carefully avoided because 
itis difficult to describe most greases by type without also naming 
them. 

Obviously, one of the desired goals of a multipurpose grease is 
o simplify the line of products required to lubricate adequately 
customer's plant. If the grease is successful, replacement of 
conventional calcium and sodium hase greases can be achieved. 
lf the same grease can also successfully compete with multipur- 
nose greases of other manufacturers, it must be equal or superior 
i them in most performance aspects. In this event, lithium base 
sreases would most certainly be replaced. As the concluding sen- 
tence of the paper indicates, “it (terephthalamate grease) has 
displaced nearly every other type of grease now manufactured.” 
Lubrication periods, where significant, were mentioned, as in 
the case of the mine car wheels submerged in water. Quantitative 
performance data are difficult to obtain in industrial grease service 
ests because identical multiple units are not generally available. 
In the steel mill annealing oven fan bearings, quantitative test 
esults were possible and are mentioned in the paper. 





DRAVO-DELAVAL 
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romeo kod r-Sekh ar-B 2-8 0-s oak) 


Engineered Protection for Rolling Mill Machin .ry 
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Valves turn eusier 


Siicone VALVE SEAL 


Plug valves, control valves, flow meter bear- 
ings, pump packings, plug cocks—all function 
more efficiently and with less maintenance 
when lubricated with Dow Corning Valve Seal. 















A nonmelting, grease- 
like silicone compound, 

Valve Seal retains its 

lubricating — effective- _ 
ness at temperatures 
from —40° to 500°F. 
Resists moisture, oxida- 
tion, many chemicals 
and gases. Eliminates 
the need for stocking 
a variety of special 
purpose valve 
cants. 


lubri- — 


Send for FREE SAMPLE and full information. 


First in Silicones 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 





SILICONES 


DEPT. 6724 


Dravo-DeLaval Lubrication and Coolant systems are 
designed to circulate the right amount of lubricant at the 
right pressure and temperature to the right spot. Dravo 
Lubrication systems include these four fundamentals essen- 
tial to efficient mill lubrication: 


Streamline Flow 


Piping, elbows and valves are carefully selected to 
hold pressure drops to a minimum and to provide 
non-turbulent flow. 


Correct Metering of Lubricant 
Dravo systems are designed to supply the right 
amount of lubricant needed at each lubrication point. 

Temperature Controi 
Accurate, automatic temperature control is a feature 
of every Dravo system. 

Efficient Filtering 
Full flow, pressure type filters allow an uninterrupted 
flow of clean lubricant with minimum pressure drop. 


Dravo-DeLaval systems are custom designed to match 
customer requirements. For installations requiring up to 
50 gpm, Dravo-DeLaval Unilube units offer compact, 
economical ‘‘packaged” lubrication systems. For complete 
details, write Dravo Corporation, Dravo Building, Pitts- 
burgh 22, Pennsylvania. 


DRAVO 


CORPORA T 1 





Special Lubrication and Coolant Systems for mechanical equipment serving industry 
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NEW... 
EMERY 3033-S 
LUBRICANT ESTER... 


a new-type diester base for 
synthetic lubricants 


Emery 3033-S is a new-type dipropyl- 
ene glycol diester based on pelargonic 
acid, a unique, Co, saturated, mono- 
basic acid. 


It is currently in use or under test in 
the following three areas: |) Synthetic 
greases for spec. Mil-G-3278-A Low 
Temperature Aircraft Grease; 2) 
Low-cost blending component for 
synthetic low-temperature lubricating 
fluids meeting Mil-L-7808 C: and 3) 
synthetic lubricant base fluid for 
civilian lubricants in aircraft, auto- 
motive and specialty uses. 

Since 3033-S is based on a relatively 
low-cost acid, pelargonic acid, long- 
range economics are favorable. Also, 
availability is not contingent on 
strategic, imported raw materials 
since pelargonic acid is made from 
abundantly available domestic fats 
and oils. 

Though 3033-S is in a development 
stage, it is available in tankcar quan- 
tities on reasonable notice. 

Mail coupon below for Technical 
Bulletin titled “Emery 3033-S Lubri- 
cant Ester’ for complete character- 
istics and performance data in syn- 
thetic greases and fluids. 


Dept. Y12-A Carew Tower 
Emery Industries, Inc. 
Cincinnati 2, Ohio 
Please send Development Product Bulletin | 
#60 on Emery 3033-S. | 


Company 
Address 
City 


Dc ec ee ee ce eS ee ee el 


Development and Service Department 


Emery Industries, Inc. 
Carew Tower, Cincinnati 2, Ohio 





BARREL RACK REPLACES 
SPECIAL HANDLING EQUIPMENT 


Development of a steel rack designed to 
permit handling and stacking of loaded or 


empty barrels and drums with standard 


fork lift trucks has been announced by the 
Pressed Steel Division of Republic Steel. 
The new drum rack supports two loaded 
barrels and simplified the stacking of pairs 
of containers to any practical height. Great 
flexibility of handling and storage is said to 
be provided as individual drums or pairs of 
drums can be readily removed without ex- 
cessive handling of the other drums in the 
stack. The barrel racks are made of heavy 
gage channel steel, strongly braced and 
welded. One unit will support 7,500 Ib in 
18 gage drums and 14,000 lb in 16 gage 
drums. Additional information is available 
in ADV Bulletin 961 from the Pressed Steel 
Division, Republic Steel Corp., 6100 Trus- 


con Ave., Cleveland, Ohio. 


BELLOWS-TYPE FLOW METER 
MEASURES OIL PRESSURES 


\ bellows-type flow meter accurate to 


within .005 percent and designed primarily 


for the oil and chemical industries has been 


developed. According to the manufactur- 


er’s engineers, the differential pressure 
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measuring device maintains this ace 
even when ambient temperature changes } 
as much as 100° F and static press 

reaches 2500 psi. In operation, differen 

pressure is applied to the bellows » 

through high and low pressure Connections 
\s the pressure changes, the liquid fill j 
the bellows unit moves from high to ¢h 
low pressure side, or vice versa, ch % 
the tension of the range spring, This moves 
the bellows connecting rod, repositioning 
the torque tube arm. The torque tube shaft 
is connected to the transmitter unit 80 that 
a change in differential pressure changes 
the transmitter output. Additional informa. 
tion is available from Minneapolis-Honey. 
well Regulator Co., 2954 Fourth Ave., Min. 
neapolis 8, Minn. 


CLEANER SAFE FOR SURFACES 


\ new liquid synthetic concentrate ha 
been developed for cleaning equipment in: 
refineries, chemical and gasoline plants and 
other heavy industrial installations, The 
concentrate, a blend of synthetic surf 
tants, 


seques lan 
agents, is said to be harmless to paint and 
floor surfaces of all types as well as being 
safe in contact with personnel or clothing, 
No caustics, acids or harmful solvents are 
More details on 
“Seven-Eleven” concentrate are available 
from the Panther Chemical Co., 840 N 
Main St., Fort Worth, Tex. 


coupling agents and 


used in the concentrate. 


COMPOUND BONDS TO METAL 


A tinning compound in powder form has 
been developed for tinning all metals prior 
The compound, AMCO No. 
2679, forms a strong and permanent chemi- 


to babbitting. 


cal bond with cast iron, steel and all metals 
When the babbitt metal 


is poured, it amalgamates with the tinned 


used for bearings. 


surface resulting in a strong and permanent 
surface and_ hase 
metal, and babbitt metal and tinned sur 
face. This double bond will reportedly 
hold the babbitt metal in place for the life 
of the bearing. For further infermation 
write American Solder & Flux Co., 19th & 
Willard Sts., Philadelphia 40, Pa. 


bond between tinned 


STAINLESS STEEL SOLENOID 
Control of high pressure corrosive gases 
and fluids can be achieved with a new two 
way stainless steel solenoid valve. Rated 
to 6000 psi and designed for use with any 
media, the new valve is a direct lift type 
and is available in 1 in., %4 in., 3 in. and 
14 in. pipe sizes. Explosion-proof hous 
ings, bubble-tight construction, and teflon 
or nylon seats are available if desired. More 
detailed information will be found in Buk 
letin 2000 put out by Atkomatic Valve Cow 
545 W. Abbott St., Indianapo!is 25, Ind. 
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